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THE WEEE IN IRON CIRCLES 





The very best that can be said of the general iron mar- 
’ ket is that, while the conditions that usually govern 
trade are extremely favorable, so far as the future is concerned, there 
is practically nothing good to be said of the present. ‘The depression 
in trade and the stringency in money during the last nine or ten 
months have had a tendency to cause the larger consumers, who 
have been in the habit of buying in round lots and for extended 
deliveries, to look more carefully into their stocks on hand as well as 
their contracts for finished material, and to use up more closely the 
iron in their yards, and while they recognize prices as being low 
enough, they are more inclined to let their purchases run more 
closely in line with what they will need to fill these contracts. This 
has had the general effect of making small trade. There are excep- 
tions to thisrule, however, as noted by our Cincinnati correspondents, 
and one large buyer was in the market at the close of last week for 
equal monthly deliveries for a year ahead. Our correspondents are 
evidently right in concluding that it is not conceivable that any 
responsible company would be found that would to-day enter upon 
such a contract at present prices. It needs no argument to prove 
that prevailing prices are so low for both Northern and Southern 
products that a curtailment of output will be forced if there is not an 
early recovery of values. Production is running large because of 
widespread faith in the future on the part of makers. Should it 
prove that this faith is not well founded, a great many stacks would 
go out as soon as they could clean up stocks of material on hand and 
purchased. At Cincinnati it is noted that the long expected demand 
for car wheel irons for car works is still delayed. Softeners are in 
request in small lots for immediate shipment. Mill irons are not 
called for much, as most ofthe mills are pretty well bought ahead. 
Pipe works are very busy and havea fair amount of work in pros- 
pect, but none of them are in the market for iron. Notwithstanding 
the fact that inquiries for iron are received at Detroit, from widely 
separated localities and for larger quantities, some of which result in 
business, there is still a feeling of hesitation on the part of a large 
number of consumers, not so much on account of their fears as to 
stringency in the money market. It seems reasonable that while 
such a large proportion of business men are so carefully making 
preparations for such a stringency that for this reason, if no other, 
itis not likely tooccur. ‘There has been the general run of orders for 
lots ranging in amount from car loads, up to 300 tons, but occasionally 
a larger order is received. Lake Superior charcoal is most in demand, 
with first-class Ohio softeners next. Southern irons are holding their 
own. Most ofthe orders are for limited quantities and prompt delivery. 
The past week has shown little change at Chicago aside from an in- 
crease in the number of small orders for Southern iron for quick 
shipment, this evidently brought about by the scarcity of cars in the 
South. The market for Lake Superior charcoals is devoid of activity, 
and prices remain unchanged. The tone of the market is healthy. 
No sales of any size are reported at St. Louis, and the activity of a 
short time ago seems to have stopped without any prospects of im- 


General Features 





mediate resumption of buying. Prices are still exceedingly low, and 
furnaces are disposed to meet almost any reasonable figure. Our re- 
ports from Louisville and Buffalo are of a somewhat more hopeful 
character. In the former market there has been a slight improve- 
ment in the pig iron situation, and a somewhat better feeling seems 
to prevail among consumers, although this is not specially marked, 
nor can it be attributed to any particular cause, yet there has been a 
fair amount of trade, and a more general inquiry than for the past 
few weeks. Still there is nothing to justify any advance in price, 
and no indication of an improvement until, perhaps, the Fall. ‘In 
the opinion of our Buffalo correspondents, the outlook for future 
business is better than at any time before this year. Even now there 
is not the extreme dullness usually experienced at this season. Buy- 
ing is being done by those who know they will need iron during the 
balance of the year, and who feel that present prices are low. This 
class does not include the general run of foundries, but consists 
principally of large consumers. 

The dearth of news concerning the iron and iron ore 
trades is greater than ever, the business in both lines 
consisting simply of filling old orders, without the 
shadow even of a suspicion of new business. The iron ore situation 
is working out just about as forecast in these columns, the shortage 
in the tonnage being now ascertained to exceed two million tons 
thus far, with a prospect of losing rather than gaining over the re- 
mainder of the shipping season as compared with last year. The 
ore producers, or at least a good many of them, do not as yet seem 
to realize the hard lines that have befallen their business, and their 
correspondence shows that they are still hoping for something better, 
to materialize this Summer or Fall. While no one would rather see 
a straightening of the ore market than the consumers, the cold fact 
remains that the transportation lines, notably those rail carriers that 
ship the ore from the mines to the lake ports, with those that forward 
it to interior points, in conjunction with the coke producers, have not 
only skimmed the fat off this season’s profit in the iron ore and pig 
iron business, but have taken the milk also, leaving the trade very 
much the worse off all around for the little business that was trans- 
acted. Under existing circumstances it is not too early to predict 
for next year a much more conservative position on the part of ore 
producers, at least as to sales, and particularly as to early sales, 
and an advance in the price of ore over that which governed 
this year. This opinion is borne out by the action of the IIli- 
nois Steel Company, which bought this year far in advance of its 
actual requirements, and which is rushing down to Chicago all 
its ores as fast as it can be forwarded, while there appears to be 
no reason for this hurry as occasioned by the regular course of 
business. The furnacemen who are stocked up heavily withiron ore 
at this time, and who have not much demand for pig iron, may ex- 
perience a reverse from the situation of last year. At that time, it 
may be remembered, they carried over expensive ore into a cheaper 
season, so that they had to write off their books the difference between 
their old and expensive ore, and the new, cheap ore; next year there 
is a prospect that those who have any considerable quantity of ore 
on hand will be enabled to record a gain. The pig iron trade is as © 
dull as ever it was, with no immediate prospect for any improve- 
ment. The furnaces report no new orders, but keep on pegging 
away on old work, making quite a little iron for stock purposes that 
they expected to sell, but for which they do not care to seek a mar- 
ket at the present prices. The vessel market is quiet and firm, the 
Escanaba rate of ninety cents being likely to be maintained for the 
next two or three weeks. Both shippers and vessel owners seem to 
have tired of their bootless chase after better charters, and both in- 
terests are content, for the present, to let things go as they will. 
The talk of very high Fall rates for lake freights seems to have died 
away, and although there is little doubt that toward the close of the 
season there may be quite an advance, there will be no more general 
raise all along the line unless there should be another grain-forward- 
ing boom, such as was experienced some weeks ago. 
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AMERICAN !RON CAPTURING CANADIAN MARKETS. 

Of much more than ordinary interest is the following from the 
Monetarv Times, of Toronto: 

Oar market reports indicate that the iron and steel trade of Canada with 
Great Britain is undergoing a marked chavge. Oatario is now importing pig 
iron largely from the United States, where a year or two ago she bought 
exclusively from Great Britain. Bar iron, too, she is beginning to buy from 
the Americans. Steel boiler plate tubes she still buys feom the old country, 
but the Londonderry Works in Nova Scotia, manage to keep out the cheap 
steel. It is worth while to notice that the Canadian duty on bar iron is equal 
to $14.56 on a gross ton of bar which costs /5 108.; also that the duty on com- 
mon steel is 60 cents per 100 Ibs. There are hardly any stocks of pig held in 
Montreal or Toronto now. A large proportion of the pig iron sold in Canada 
now a-days is American ; this is especially true of Oatario, which is the near- 
est province to that market. Quebec still buys from Great Britain. The 
American “drummers” from New York and Philadelphia and a firm repre- 
senting furnaces in Buffalo, Cincinnati and Chicago, are canvassing Ontario 
cities every week. They sell pig iron in Toronto which comes all the way 
from Alabama, and which is probably the cheapest in the market. 

We call attention to the following important facts: 

1. A year ago, Canada bought her pig iron exclusively from 
Great Britain. Now she is importing very largely from the United 
States. Indeed, the large proportion of pig iron sold now-a-days in 
Canada is American. 

2. The cheapest pig iron in the Canadian market to-day comes 
from Alabama. 

3. The market for American bar iron is also widening daily, 
resulting, of course, in the displacement of just so much of the Eng- 
lish article. 


THE MIGRATION OF THE IRON INDUSTRY. 

The fifth annual report of the Massachusetts Bureau of Labor 
Statistics shows still more strikingly than previous reports the trend 
of the iron industry Southward and Westward. According to figures 
given, the aggregate product returned by blast furnaces was 9,543 
tons in 1880, valued at $300,810, and 7,523 tons in 1889, valued at 
$197,479. The total product of rolled iron (not including wire rods, 
the product of which is not shown in either year) was 109,252 tons in 
1880, valued at $7,773,058, and 42,847 1-5 tons in 1889, valued at 
$1,887,062. The product of Bessemer and open-hearth steel aggre- 
gated 22,342 tons in 1880, valued at $2,178,860, and 11,88734 tons in 
1889, valued at $461,419. Besides these there were returned in 1889, 
140 tons of crucible steel, valued at $21,993, and 44 tons of iron 
blooms, valued at $2,200. In the nine years from 1880 to 1889, the 
production of pig iron has fallen off more than 21 per cent. as to 
quantity and 34 per cent. in value, the product of rolled iron (not 
including wire rods), 51 per cent. in quantity and 88 per cent. in 
value; and the production of Bessemer and open-hearth steel, 47 per 
cent. in quantity and nearly 8o per cent. in value. 

These are significant facts and go simply to show that the manu- 
facture of iron is bound to drift to the most convenient assembling 
point for raw material—nothing more. .The attempt of our esteemed 
contemporary, the Enginecring and Mining Journal, to manufacture 
out of this an argument against Protection, seems to us labored and 
somewhat lacking in sincerity. ; 








IN GOOD TEMPER BUT NOT CONCLUSIVE. 

Concerning a subject which is of much interest to the iron trade, 
The Tradesman, of Chattanooga, says: 

The Iron Trade Review, of Cleveland, continues to be of the judgment 
that the preponderance of adverse opinion in English iron trade organs on 
the storage warrant system, is conclusive of the syetem’s badness. The e- 
view thinks ‘he 7radesman unfair in its refusal to reprint these English con- 
demnatious of storage warrants, though we have pointed out that they are 
necessarily worthless and why they are so. It is a fact that in that country as 
in this, the turnacemen and dealers in pig iron do little advertising in news- 
papers. The class journals that make iron and cognate industries their 
specialty, are therefore, usually more or less echoes of the sentiments and in- 
terests of makers of finished materials, the mills, foundries, machine shops, 
etc.,etc. The storage warrant system is a powerful lever in the hands of 
crude iron producers to hold their material at higher prices, on the general 
average, than is possible when competition has full swing. We need not here 
explan why this is so, having done this a score of times in preceding issues, 
and it being plain to the ordinary understanding that anything enabling 
weak furnaces to “ hold” would stiffen the prices in a dull season. 

Now the iron papers, being naturally favorable to the mills, etc., their 
chief, almost their only patrons, oppose warrants. We would not take the 
brief of an interested attorney against the evidence of sworn witnesses, or the 
testimony of our own senses. It is an absolute fact that the warrant yards 
benefit the smelters of iron, enables them to realize higher prices, a little 
higher, say 5 to 10 per cent., and “that settles it” with us, although 7he 








Tradesman gets but a small amount of patronage from that class of manufact- 
urers. 


We are, try to be, the representative of the best interests of the whole trade, 
do not specially cater to any branch, but strive to produce a paper that will 
both benefit and interest all alike. We believe it good policy, good business 
morals and good law to allow every one to do the best he can for himeelf, 
and each class the best it can for that class, as a whole. We do not believe 
it would be well for the trade if conditions prevailed that made it easy to 
squeeze out all the smaller and weaker furnaces in a season of low prices. We 
do not believe the warrant yards can ever become, in any large sense, a mere 
monopoly, or corner. Their effect has not been of that character so far ; when 
it shall become thus will be time enough to attack and smite. With iron at 
$9.50 to $11.50 aton at Southern furnaces, and proportionately low in the 
North, there is no sign on the commercial horizon indicating that the mills, 
etc., etc., are being robbed by the smelters. 

The storage yards have, so far, served a good purpose, and we shall advo- 
cate their continuance as long as they continue to do this. 

We commend the admirable temper of the above article, but may 
be permitted to doubt its conclusiveness. To prolong the discussion 


would scarcely be profitable, but we wish to observe : 


1. That Zhe Tradesman’s code of business morals will hardly do. 
No class should be allowed to ‘“ do the best it can for itself,’’ if the 
principle upon which it acts is essentially wrong. 


2. The speculative element which is at the bottom of the war- 
rant system, so recognized and admitted at home and abroad, is bad 
in morals and bad in business, and should not be encouraged in this 
country. The time to attack it is in the beginning, not when it has 
grown into a great evil,as in England, where Parliament has to be 
invoked to save the iron trade from its pernicious effects. 

3. So far as The Iron Trade Review is concerned, its opposi- 
tion to the scheme is based, we believe, on broader principles than 
those assumed by 7/e Tradesman. We donot speak for any branch 
of the iron trade, but for the business as a whole, when we say that, 
should the system ever secure a strong foothold in this country, the 
iron manufacturers of the United States will rue the day that saw it 
inaugurated. 





“AS GOOD AS THE WHEAT." 


The world’s wheat position just now engages the attention of 
the intelligent publiceverywhere. The king bees of crop statisticians 
have been sharpening their pencils anew, and here is the result of 
their figuring as to the wheat resources and requirements for 1891, 
the world over : 


Bushels. 
Ne ons cas cscavpaceansessacneceacsccsbecestagh I, 115,000,000 
UU MING os cc dace cases dscespsonceedenbavaces 630,000,000 
India, South America, Australasia, etc...... 355,000,000 
I ore civanc a5 ss cate ap ecec sud ensnsaanetan se 2,190,000,000 
Ordinary yearly consumption.................. 2, 100,000,000 


The Cincinnati Price Current, from which the above estimate is 
taken, is a careful and conservative journal, as is evident from the 
fact that its figures as to America are taken as conclusive by the 
leading authorities of Europe. Mr. Beerbohm, who, in his Corn 
Trade List of August 7, says: 

The trade just now is somewhat affected by the extraordinarily large esti- 
mates of the American crops. These reports have been elsewhere referred 
to, and if, for instance, the’U. S. will be able to spare 25 million quarters, as is 
now suggested, the position would be modified toa considerable extent. This 
will at once be seen by the following comparison of the probable exports and 
requirements of the various countries during the ensuing season : 


Probable surplus—United States, 25,000,000 quarters; Canada, 2,000,000 
quarters; Russia, Roumania, Bulgaria, Roumelia and Turkey, 12,000,000 quar- 
ters; India and Persia, 6,000,000 quarters ; Austria Hungary, 1,500,000 quarters ; 
Australia, Chili and Argentine, 2,000,000 quarters; Egypt, Algeria, and sun- 
dries, 1,500,000 quarters: Total, 50,000,000 quarteas. 


Probable requirements—United Kingdom, 19,000,000 quarters ; France, 
12,000,000 quarters; Germany, Belgium and Holland, 6,000 000 quarters ; Italy, 
3,500,000 quarters; Spain and Portugal, 1,500,000 quarters ; Switzerland, 2,000,- 
ooo quarters; East Indies, China, etc., 2,500,000 quarters; sundries, 1,500,000 
quarters : Total, 48,000,000 quarters. 


The conspicuous fact in the above is the absolute dependence 
foreign countries have upon the American wheat crop. Another 
great English authority, Dorndusch’s List, circulated privately through 
the trade, in its issue of August 22, fully admits the gravity of the 
situation due to the continued bad weather. It says in Holland and 
Belgium only medium results are expected from the grain crops; in 
Germany broken weather interferes greatly with the harvest work, 
with the result that the rye crops do not fulfill the expectation earlier 
in the season ; Italian wheat is not doing as well as expected. The 
latest estimates say that about 24,000,000 bushels will be required. 
Roughly speaking, Europe will want about 300,000,000 bushels of 
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wheat this Winter, of which the United States must furnish the 
greater share. 

All of this augurs well for the iron business on this side of the 
ocean, and the turn ought to come before the snow flies. 





ORE SHIPMENTS FROM LAKE SUPERIOR. 

For some unexplained reason one or two of the railroads on the 
Michigan peninsula have shut down on reports of lake shipments of 
iron ore, thus discontinuing a practice that has been in vogue for 
years, and of great service to the iron industry. As an entering 
wedge to obtaining the dates so much desired by the trade, The Jron 
Trade Review recently collected from official sources data showing 
the receipts of iron ore at Lake Erie ports for 1891 up to August rst, 
which amounted to 1,998,131 gross tons. Likewise, from official 
sources the Marine Review now states that the total shipments of ore 
from Lake Superior ports to August Ist were 2,885,000 gross tons: 
This would indicate that the shipments to the Chicago and Detroit 
districts was 886,869 tons. On the above view of the situation our 
contemporary remarks: “ On August 1st a year ago the mines had 
shipped 4,033,000 gross tons, so that the decrease to August 1st this 
season is 1,148,000 gross tons. When it is considered that the season 
of ore shipments was not fairly begun until June 1st, and that about 
2,000,000 tons had been shipped at that time a year ago, the move- 
ment during June and July is remarkable. The great gain is from 
Escanaba and Gladstone, as the Sault canal to August 1st shows 
shipnients from Lake Superior of but 1,330,619 gross tons, notwith- 
standing the heavy movement from Two Harbors.” 





CONCERNING two communications in recent issues of Zhe Jron 
Trade Review, Mr. Jacob Reese, of Philadelphia, writes as follows: 

Mr. Corns is correct. It was the puddling process that was introduced at 
Belfonte in 1883, and to Edward Nock belongs the honor of introducing the 
boiling process in this country. My esteemed friend, General Powell, says 
my story about “ Blue Blazes” is amusing. Thanks, General; it was written 
in that style, and now that I read the criticisms, I even laugh at myself. 





COMMENTS OF CONTEMPORARIES. 





There has been nothing in the iron market during the past month to dis- 
turb its aggravating serenity, except an occasional spurt in vessel rates, which 
has not connected with the real trade itself. Zhe /ron Trade Review was 
about correct in its estimate, that 90 per cent. of the ore expected to be mined 
this year, has already been sold. This does not presage any unusual activity 
at the mines for the rest of this year. Altogether, there is not much to look 
forward to this year in the iron trade, but the heavy crops of the West will 
result in an activity next year, that is unprecedented.—[Ashland (Wis.) Press. 

The National Labor Tribune (Pittsburgh) contains the following : 

The Cleveland /rox Trade Review takes the right view of the Niedring- 
haus hypocrisy in an article in the current number under the caption, “ Spuri- 
ous Protection.” There is much in small space in the following, and what- 
ever mill owners may think of the contention now in blast, they will do wisely 
to recognize that the workingmen believe what is set forth in the following. 

“ Thus far ex Congressman Niedringhaus is the only tinplate manufact- 
urer in the United States, present or prospective, that believes that the im- 
portation of Welsh tinplate workers is essential to the establishment of the 
industry in this country. His challenge has been promptly met by the Amal- 
gamated Association, which has instituted an inquiry as to the number of 
skilled tinplate workmen now in this country, and although the results have 
not yet been published, enough is known to justify the claim that Mr. Nied- 
ringhaus himself will be compelled to readjust his views. The hasty decision 
of the Treasury department, that the immigration laws do not debar the 
importation of skilled labor for an industry not yet established, is hardly 
consistent with common sense, whatever the legal aspects of the case may be. 
The fact is that both Mr. Neidringhaus and the Treasury department, whether 
wittingly or not, have placed a first-class weapon in the hands of the oppo- 
nents of American tinplate, and the sooner they recede from their position the 
better. The spirit of American protection isto build up new industries 
through the employment of American labor; anything that calls itself protec- 
tion and ignores this very plain and common sense proposition can be safely 
set down as the spurious article.” 





Quoting the recent editorial of Zhe /ron Trade Review on the Niedring- 
haus matter, the Free Trade 4merican Artisan says: “We do not often 
agree with our esteemed Cleveland contemporary, but in this case we entirely 
coincide with the views so tersely expressed. Moreover, we tender it our 
hearty sympathy in the sorrow which it must of necessity differ in being 
forced to sheer desperation to thus denounce a not too judicious fellow bene 
ficiary under a spurious economical system.” [A little of the same kind of 
frankness might improve the columns of our esteemed Anglomaniac con- 
temporary.] 





A HANDFUL of raw pig iron, weighing about five pounds, is worth five 
cents. It would make about sixty table knife blades, worth $15; converted 
into steel watch-springs, there would be about 110,200 of these little coils, 
which at the rate of $1.75 a dozen, would be valued at $16,070.83. 








THE GAMBLING IN SCOCTH PIG IRON WARRANTS. 





Some pertinent remarks upon the recent gamble in Scotch pig iron war- 
rants are made in the quarterly report of Messrs. C. E. Muller & Co., Mid- 
dlesbro’, England, which are announced to the admirers of the system in this 
country. They are interesting as they show what is thought about the posi- 
tion by those who represent a rival market Messrs. Muller say: “In our 
market report for April 8, we complained of the unfavorable state of the pig 
iron trade and the bad prospects for spring. Our anticipations have unfort- 
unately been verified. The legitimate trade was very unremunerative during 
the second quarter—large decrease in exports and diminished activity in our 
steel works and foundries. This unfavorable state of things is largely due to 
the ‘rig’ which was organized by a syndicate of London capitalists towards 
the end of April. The commitments of the ‘bears’ in Scotch warrants were 
about this time very heavy. The London syndicate quietly bought up the 
whole stock of warrants and lifted it. The ‘bears,’ who had sold heavily in 
all directions, to London as well, were obliged to make great sacrifices in 
order to meet their engagements. These operations terminated during the 
first week of June, Scotch warrants having during the ‘rig’ been drawn up 
about 20s.a ton. Since then acomplete stagnation has set in. The London 
operators are now saddled with the whole stock of Scotch warrants, and they 
cannot commence selling on the present lifeless market without causing a 
heavy breakin prices. This iron will have to be kept until a good demand 
sets in, more especially as the class of pig iron represented by the Scotch 
warrants goes into consumption now only in comparatively small quantities. 
These warrants have for years been employed simply as counters; only dur- 
ing the last Winter, in consequence of the Scotch blast furnace strike, large 
quantities of iron were withdrawn from store. This state of affairs may prob- 
ably cause the Glasgow warrant market to cease to be regarded as the 
barometer of the iron trade. 

In former years Scotch pig iron was exclusively used by founders, both in 
this country and abroad, and the Scotch warrant market was then justified in 
occupying a leading position, but now England, Germany, France and the 
United States all produce very considerable quantities of foundry iron; while, 
on the other hand, the production of pig iron for steel works has very largely 
increased. And this worn-out barometer—the Glasgow pig iron warrant mar- 
ket—determines not only the prices of all classes of iron here, but regulates 
the prices of Continental steel and iron works and mines as well. The make 
of pig iron of the quality existing in the Glasgow warrant store is only about 
one-sixteenth of the total make of the pig iron of Great Britain. The prices 
ot Middlesbro’ pig iron did not undergo much variation during the late ‘rig’ 
because the reason of the advance in Scotch warrant prices was known to 
every one. It was so far favorable to us that wecould send large quantities of 
pig iron tothe Scotch foundries; otherwise there would have been a still 
greater increase in our stocks. The price of Middlesbro’ warrants has risen 
only during the last few weeks. It appears that the London syndicate, finding 
it difficult to sell Scotch warrants so long as the legitimate demand is supplied 
by Middlesbro’ foundry pig, is trying by the purchase of Middlesbro’ No. 3 
warrants to make tnat iron scarce and raise the price. No. 3 warrants rose, 
therefore, from 39s. to 418s. 94. cash; the result is that our No. 3 is being 
stored, and that blast furnaces are going on that class of iron, especially as 
there is no advance in the prices of No. 4 fonndry and forge. How it all will 
end depends upon the endurance of the operators and the chance of a good 
demand for foundry pig iron.” 





English lronmasters Fail of Success With an American Furnace. 

The blast furnace which was built on American lines by Palmer’s Ship- 
building & Iron Co., at Jarrett-on-Tyne, last year, has not come up to the ex- 
pectations of itsowners, according to reports. The furnace was patterned after 
one of the famous Edgar Thompson stacks, which has a record of 2,462 gross 
tons of pig iron in a single week, and it was thought that some interesting re- 
sults would be obtained. The highest record that has thus far been made by 
the Jarrow furnace is about 1,200 tons per week, which is little above what has 
been done by an ordinary English furnace of smaller dimensions. American 
furnaces considerably smaller than the Jarrow stack have produced as high as 
1,70@ gross tons in a single week. To be sure, the difference in ore gives the 
American furnaces the advantage, but with all allowance the English experi- 
ment has fallen far short of expectations. 





“CaRLoTra’s INTENDED” is the title of the complete novel in the Sep- 
tember Lifpincot?’s. It author, Ruth McEnery Stuart, is well known as the 
contributor of many clever stories to the leading magazines. Alfred Stoddart 
writes appreciatively of Julia Marlowe, and an excellent picture of Mrs. Mar- 
lowe serves as a frontispiece to the number. A remarkable and dramatic 
story is contributed by Julius Chambers, of the New York World, entitled 
“ A Murderer for an Hour.” Mrs. Julia C. Dorr takes up the cudgels in de- 
fense of the pretty girl, in ““A Plea for Helen.” Hon. Thomas P, Gill, M.P., 
has a dashing article descriptive of “Derby Day on Clapham Common.” 
Everyone interested in the betterment of public roads and highways should 
read the article by John Gilmer Speed on “ Country Roads and Highways.” 
That we have very bad roads in this country is an accepted fact, but few 
realize how very bad they are in comparison ‘with those of many foreign 
countries. 





Steel Ropes 
Sir G. Elliott & Co., of Cardiff, are making two steel ropes for the Ashton 
Moss Colleries, near Manchester. The ropes, which will be flat, are to be each 
1,040 yards long, 4% inches wide, and 3 inche thick; and they are being 
made from the finest plough steel. The weight of each rope will be about six 
tons. There are 224 wires in each rope, equal to a length (allowing for the 
twist) of 138 miles.—[Glasgow Engineer. 
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WORLD'S FAIR NOTES. 





Itis reported that the Prince of Wales, Emperor William of Germany, 
and the Shah of Persia, all seriously contemplate visiting the World’s Fair in 
1893. 

The managers of the great naval exhibition at Chelsea, England, have 
consented to allow the model of Nelson’s ship, the //ic/ory, to be transferred 
to the Columbian Exposition. 

More than $5 000,000 of Exposition work is now contracted for and is in 
progress. 

The Sultan of Zanzibar has decided to make an extensive exhibit, and a 
request for space has been cabled. 

Au interesting collection from Asiatic- Russian provinces is being exhib- 
ited on the Champs Elysee in Paris, and it is said will be taken to Chicago in 
1893. The Exhibition is in charge of Gen. Aunenkoff, son of the Princess 
Dolgorouki (morganatic wife of Alexander II), who is the head of the great 
trans-Caucasus railway into Turkestan and Afghanistan. The collection com- 
prises natural products of Central Asia, and arms, clothing, jewels, and house- 
hold articles of the various provinces, as well as a panorama ofa battle in 
Turkestan, with scenic illustrations of the snow-capped mountains. 

Guatemala has appropriated $100,000 in gold for its exhibit at the Exposi- 
tion, and $20,000 additional for its building. 

Col. Fred Brackett, chief clerk of the Treasury Department, has been 
appointed special agent of the department, under Section 12 of the World’s 
Fair Act, relating to the admission of foreign goods intended for exhibition at 
the Fair. He will establish in London a bureau of information for the benefit 
ofintending exhibitors, where he will supply to all applicants information 
relative to the methods of shipment and entry of goods intended for exhibi- 
tion at Chicago, routes and cost of transportation, methods of caring for 
goods unaccompanied by agents, regulations for returning the same to ex- 
hibitors, etc. 

Chief Fearn has received a letter from Consul- General Frank Mason at 
Frankfort-on-Main. He says he has recently visited the old town St. Die, in 
France, where was published the ‘ Cosmographia Introductio,” the book 
which gave America its name. He says he is collecting rare manuscripts in 
relation to the discovery of America and other valuable relics and will show 
them at the Exposition. 

Arkansas, at its recent World’s Fair convention, which w isa very enthusi- 
astic one, adopted a plan of the stock company order, whereby it expects to 
raise $100,000 for the representation at the Fair. 

Eugene and Paul Champion, of Neuilly-sur-Seine, France, have proposed 
a series of electrical fireworks for the Exposition. Neither gunpowder, dyna- 
mite, nor for other explosive material is used in producing the dazzling effects. 
An operator sits at an instrument something like a piano and by manipula- 
tion of the keys produces designs of the most gorgeous fashion. The whole 
machine is run by electricity. One of the pieces suggested is a presentation 
of Chicago as a statue of fire. This is to be surrounded by other figures of 
flame, each representing aS‘:ate in the Union. Chicago will be represented 
as receiving the homage of all the great powers of the world, each filing past 
the statue and assembled States. As the figures pass before Chicago each will 
halt, bow, and then lay down a flag or shield of fire at Chicago’s feet, receiving 
in return the palm branch of peace. The display would last 40 minutes, and 
during that time no less than 40,000 distinct effects, it is claimed, could be 
produced. 

The Exposition Directory has taken action under which adequate insur 
ance will be placed upon all persons and property for which it can be held 
liable during the Fair. It is the intention to place an insurance of something 
like $300,000,000 on the exhibits. 

No side shows are to be permitted within the Exposition grounds. The 
Directory has decided that the entrance fee shall entitle the visitor to see 
everything within the inclosure. There will be, however, several theatres 
built and kept running, at which the finest talent in the world, it is expected, 
will appear, and visitors who choose to attend the performances will have to 
pay an admission fee. Such sights as “A Street im Cairo” will be free, but 
natives of oriental countries in a few cases will be allowed to charge a small 
fee to special performances of a theatrical nature. 

Many interesting relics from San D»mingo, where Columbus landed, have 
been received by the Washington office of the foreign affairs department of 
the Exposition. The most valuable of these relics and the most interesting, 
perhaps, is the first church-bell that ever rang out in the New World. It was 
presented to the colonists of the first settlement of San Domingo by Queen 
Isabella in appreciation of the fact that the settlement bore her name. There 
is also an exact reproduction of the cross which Columbus raised immediately 
upon landing. The material of the cross is the same exactly as that which 
Columbus nailed up, having been taken from the wood of a building erected 
in 1509. There are also in this collection fac-similes of the doors which close 
the cells in which the bones of Columbus repose. The carving on these doors 
is exquisite and they themselves are beautiful as a whole. There is also an 
anchor, supposed to have been lost by Columbus when his ship went to pieces 
at San Domingo on a subsequent voyage. 

Capt. D. P. Dobbins, Superintendent of the Life-Saving Service of Lakes 
Erie and Oatario and the Ohio River, is trying to complete arrangements for 
the exhibition, at the World’s Fair in Chicago, of the gunboat Viagara, which 
is sunk in a good state of preservation at Massasauga Bay, Erie Harbor. Cap- 
tain Dobbin’s father was the builder of the American fleet of 1812-15, and the 
Captain has in his possession Commodore Perry’s personal records and 
memoranda. The Niagara and Lawrence were sunk soon after the engage- 
ment on Lake Erie, 80 years ago; the Lawrence was raised and taken to Phila- 
delphia in 1876, but was burned there. The Niagara was purchased by Capt. 
Dobbins and taken to Erie, where she still lies under water. The guns with 
which the JViagara was originally manned have been secured, and will be 








upon the decks at the Fair. Capt. Dobbins planned and helped put into oper- 
ation the first life-saving station on the great lakes. 





Steel Tilting Hammers. 

We learn that Messrs. B and S. Massey, of Openshaw, near Manchester, 
have jast completed for Germany a number of steel tilting hammers of special 
design. These hammers rauge from 3 cwt. up to 40 cwt. The tups are guided 
on loose adjustable slides, and they are mounted on exceptionally massive 
bases, which answer the purpose of both angle block and base plate. A spe- 
cial feature, however, is that all the hammers, except the largest, are over- 
hanging, which is quite a departure from the arch form that is still generally 
adopted at Sheffield and other English steel-making centers. The advantage 
of the overhanging hammer is that greater freedom for operation is obtained, 
as the hammer is accessible from three sides instead of two, but this is a form 
of hammer which, notwithstanding its obvious advantages, has apparently so 
far not been favorably considered by English steel makers. The largest ham- 
mers have, however, been made in the usual arch form. The firm have also in 
hand several other hammers of special design. Amongst these is a 60 cwt. 
hammer for Russia, with a frame of semi-arch form, constructed of wrought 
iron, a special feature of this hammer being that the usual slides are dispensed 
with altogether, the cylinder being scarcely bolted to each of the standards 
and the rod going up through the cover at the top. Smaller hammers have 
previously been made upon this design, which, although not possessing the 
rigidity which is secured by the addition of slides, have notwithstanding 
answered very well; but this is the largest hammer of this special construc. 
tion which the firm have yet made. Another hammer in hand is one espe- 
cially designed for coppersmith’s work, and which is going out to Sweden- 
The hammer is also constructed of wrought iron, and dispenses with the usual 
slides ; but it is square in shape, and allows 12 feet between the pillars on 
either side—this special construction being designed for allowing ample 
working space in dealing with large-sized copper plates. The firm have also 
introduced several improvements in their special hammers for forging the 
steel tips of shuttles. In these hammers a more rigid construction of frame 
has been adopted and the adjustable slides are made of steel, whilst there is 
also a steel tup and steel block for holding the lower die. The valve gear has 
also been considerably simplified and improved. These hammers, which are 
arranged to give 300 to 400 strokes per minute, are, we learn, being adopted 
by nearly all shuttle manufacturers —[Glasgow Engineer. 





Foreign Iron Markets. 

It cannot be said that the condition of the Euglish iron market is any the 
worse, but it certainly does not seem to be able to emerge from its state of 
inanimation, the amount of business doing being of very moderate extent. 
The Northern pig iron trade, although prices are stiffer, is disorganized 
owing to a threatened strike of the blast furnacemen. The Glasgow market 
is still stagnant, although fairly steady. The hematite trade of the Northwest 
is in a very bad way from lack of orders. Everywhere the buying is confined 
to smallest quantities. Finished iron lacks briskness in the demand. In 
Scotland, Lancashire and the Midlands quotations are pretty steady, but in 
the North of England prices are less firm. Steel is in lessened request, but 
there is no probability of lower prices, because the latter are already unre- 
munerative enough, and nothing is likely to induce makers to accept orders 
at below ruling quotations. S41ipbullders, where they are at work, are fairly 
active, but to obtain fresh orders, they must take them at the reduced prices 
now current. Engineers are fairly well off for orders. The Austrian iron 
market continues in asatisfactory condition, generally speaking. Pig iron is 
fairly active, but there is a decline in the demand for bars and joists, and 
manufacturers have lowered their quotations. In the Belgian iron market 
business is still restricted, but the demand for bars and nail rods continues 
fairly good, being stimulated by the low prices quoted by makers. The 
French iron market generally is pretty firm, notwithstanding the weaker tone 
in the Nord. Owing to a good current of orders, the Paris market is steady. 
In the German iron market, pig iron is little inquired for and easy, while 
manufactured iron is in good demand and firm.—[Iron and Coal Trades Review , 
August I4. 





Curious Freaks ot Steel. 

The finest grades of razors are so delicate that even the famous Damascus 
sword blades cannot equal them in texture. It is not generally known that 
the grain of a Swedish razor is so sensitive that its general direction is changed 
after a short service. When you buy a fine razor the grain runs from the 
upper end of the outer point in a diagonal direction towards the handle. Con- 
stant stropping will twist the steel until the grain appears to be straight up 
and down. Subsequent use will drag the grain outward from the edge, so that 
after steady use for several months the fibre of the steel occupies a position 
exactly the reverse of that which it did on the day of purchase. The process 
also affects the temper of the blade, and when the grain sets from the lower 
outer points towards the back, you have a razor which cannot be kept in con- 
dition, even by the most conscientious barber. But here’s another curious 
freak that will take place in the same tool: Leave the razor alone for a month 
or two, and when you take it up you will find that the grain has assumed its 
first position. The operation can be repeated until the steel is worn through 
to the back.—[Hardware Trade Journal. 





Home Seekers’ Excursion. 

On September 9 and 23, and October 14 and 28, 1891, the Queen & Crescent 
Route will make half rates to points in Kentucky, Tennessee, Georgia, Ala- 
bama, Mississippi and Louisiana. This line is the shortest and quickest to 
the new South. Tickets for sale by all connecting lines in the North, Ask 
for tickets via the Queen & Crescent Route, 
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LAKE SUPERIOR MINING NOTES. 





The steam shovel at the Hamilton is idle at present, and only the ore be- 
ing hoisted is shipped—about 2,000 tons a week. At the present rate for lake 
freight there is little encouragement to ship stockpiles where the nature of 
the company’s engagements does not make it a necessity.—[Iron Range. 

No. 2 shaft at the Hamilton is 20 ft. below the bottom of the 13th level in 
No. 1 shaft, and work was commenced last Tuesday to open out a station and 
to put in new bearers for the shaft. No1 is working smoothly in every re- 
spect. As for ore, there is lots of it. In every direction seemingly, and surely 
plenty of itdownward. The Hamilton will take the front rank as a shipper 
one of these days.—[{Iron Range. 

The Cleveland Iron Mining Co. is sinking a sand shaft to the north of this 
city, and when the ledge is secure will place a diamond drill there to test the 
formations. The company has been drilling in this section for about a year, 
the object being to sell or lease property that does not bear iron ore. Should 
the drilling reveal a paying deposit of ore in that portion of town it will hin- 
der our growth in that direction for some years, probably.—[Iron Range. 

Work at the Lincoln mine goes bravely on, and at this writing the prop- 
erty has developed a body of ore sufficient to commence mining. The shaft 
is down 290 feet, from which a drop of another hundred feet is soon to be 
made. The shaft shows considerable ore, though not just the prime article. 
At the bottom a drift north cut 24 feet of ore. To the south a drift is in 60 
feet and will go on to 100 or more, the work being in ore. The operators are 
confident that the heavy body of ore lies to the south, present work indicating 
such, and will confine the greater part of the work to that point. There is no 
question but that the Lincoln will prove in time as great a producer as its 
neighbor just over the line, the Great Western.—[Florence Mining News. 

Things are much brighter at the Republic than for several weeks past 
and the company as well as the residents of the thriving village bearing its 
name are breathing a purer atmosphere, figuratively and in fact. A portion 
of the force were sent into the mine on Wednesday, and additions to the 
number then employed are being added to daily. By next week the entire 
mine will be in operation, and full-handed. They are dele yed considerably by 
the water which accumulated during the time the pit was idle, but this will 
be lifted rapidly. There is still some gas in the mine, and occasionally some 
man steps out having been rendered sick from inhaling too much of it, but it 
is fast growing less.—([Iron Ore, Ishpeming, August 22. 

The Iron Valley Co. reports the cutting of 14 feet of ore at its property, 
and will at once commence the sinking of a shaft 6x9 feet to tap the deposit, 
which lies at a depth of only 60 feet from the surface. The ore is said to be 
Bessemer grade, .o25 in phosphorus.—([Iron Ore. 

At the big Colby mine, Bessemer, they are sinking the new shafts, con- 
structing a new engine-house, and preparing for the future. The Colby has 
shown up immense deposits of ore, and will be in shape to produce it another 
season, at which time it is hoped the market will offer more inducements for 
active operation than at present.—(Iron Ore. 

At the Jack Pot exploration, Gogebic range, they have shown up 40 feet of 
ore of excellent quality, and the prospects for a mine are good. They are 
now putting in a hoist, and will soon be in shape to prosecute mining work 
with more speed than before.—([Iron Ore. 

The Great Eastern ore ranges from 61.45 to 65 70 per cent. in metallic iron, 
The property has been tested 525 feet long and 113 feet wide. The vein dips 
at an angle of 33 degrees.--[Lake Superior Democrat. 

The Buckeye people have struck what promises to be a big find of ore, at 
a point about 4o rods northwest of the old shaft and “the other side of the 
black slates.” Two or three tests pits were sunk and clean ore was struck 
just twelve feet from the surface. One of the pits is now being sunk as an 
exploratory shaft, and at last reports it was down four feet in the ore. The 
metal is thought to go over 60 per cent. in metallic iron and is “ mighty ” good 
looking stuff. President Fisk is confident that this portion of the company’s 
property will pan out big, and if it does, the new find will be worked open cut 
for a year or so. In the meantime, drifting and crosscutting is steadily pro- 
gressing at the bottom of the 100-foot shaft, the crosscut being still breasted 
in good looking mixed ore.—[Florence Mining News. 

Messrs. Guensburg, Haberkorn, Brown, Fraser and Chainey began explor- 
atory work, last Monday, on the south half of the northwest quarter of section 
24, 40-17. They commenced sinking a pit, or exploratory shaft, and struck 
what promises to be a fine body of ore at a depth of ten feet from the surface. 
Up to last night they were five feet in ore, the last taken out of the pit being 
of excellent quality. An analysis is now being made by the Commonwealth 
company’s chemist. The Peterson-Webber exploration, adjoining the Guens- 
burg, ¢/. a/., property, is also panning out exceedingly well, and there are ex- 
cellent chances that two big paying mines will be opened up in the very near 
future within three miles of Florence. The twin properties are visited daily 
by seores of interested people, and everybody is pleased with the bright pros- 
pects.—[Florence Mining News, Aug 22. 





The Minet Aluminum Process, 


Within a few weeks the Minet process for the production of aluminum by 
the electrolysis of fused fluorides of sodium and aluminum, and chloride of 
sodium, which, during the past few years, has been experimented with at the 
works of Messrs. Bernard Freres, Creil, near Paris, will be worked at St. Michel 
(Savoy). The motive power will be supplied by a waterfall, and to commence 
with, two dynamos of 3,600 amperes and 50 volts each will be employed. Only 
6,000 horse-power will be used, but it is proposed to increase this to 20,000 
horse-power. The actual cost price of aluminum by the Minet process is 3 fr. 
50 c. (28. 11d.) per kilogramme, not including the motive power, which can be 
calculated, given, as stated by M. Minet, that one horse-power yields 30 
grammes of aluminum. The production of one kilogramme of aluminum re- 









quires 14 kilogramme fluoride of aluminum; too kilogramme of aluminum 
are produced on electrolysing 150 kilogramme of fluoride of aluminum, 200 
kilogramme of alumina, and 100 kilogramme of chloride of sodium. To pre- 
vent the corrosion of the tanks by the electrolyte, M. Minet has devised the 
combination of a metallic tank shunted on to the cathode through a resist- 
ance, so that there is no interruption in the electrolysis of fluoride which 
aluminum, and no fluoride of the metal of the tank is made is formed, which 
metal would be deposited on the cathode instead of the aluminum.—([Iron 
and Coal Trades Review, London. 





The Turn of the Tide. 

The Philadelphia Press sums up the business situation as follows: 

After a year of depressed and doubtful trade, due primarily to the Baring 
failure, the past week has seen the concurrent appearance of a number of facts 
which alter the situation radically and promise a boom like that of 1879-80. 

1st. The lack of wheat and rye in Russia and the rest of Europe, and our 
harvest of wheat, both prove larger than was thought. Instead of an export of 
150,000,000 bushels of wheat, an export of 200,000,000 bushels now seems prob- 
able from here and wanted there. 

2d. Instead of bringing 935 cents per bushel, as it did last year, or 87.1 
cents, as wheat exports did on the average for five years past, it is more likely 
to bring something like §1.24'4 a bushel, which it brought in 1879 80. 

3d. Railroad earnings suddenly change for the better in July, advance in 
all parts of the country, and exceed last July by 9 per cent., though July, 1890, 
passed July, 1889, by 89 percent. One may say July, 1891, sawa sixth more 
gross earnings than July, 1889. 

4th. Great Britain, Germany, Austria-Hungary, Italy and Spain all show 
a heavy loss in foreign trade for the first six months of 1891. France and 
Russia will, we believe, show the like. All Europe loses in foreign trade. The 
United States has gained, and gained heavily, in the past half year. 

5th. At all distributive points in this country, and in most, not all, manu, 
facturing centers increased sales are reported. The new demand begins 
where it should—near the farm. 

This is a broad sweep of favoraole conditions, such as even 1879 did not 
equal. 





The Consumption ot Old Rails. 

The increasing scarcity of old iron rails in the West is having the effect of 
cutting off their consumption almost entirely in the manufacture of bar iron. 
The movement in this direction has, of course, been perceptible for some time 
but not until this year have old rails practically ceased to be a factor in the 
line of raw material for bar mills. Quite a number such concerns, which were 
once among the heaviest purchasers, are known to have used none whatever 
for several months, and that they expect never to return to them. Pig and 
scrap iron will hereafter have undisputed sway in the manufacture of bar iron, 
probably to the greater satisfaction of consumers, who, however, find that 
prices maintain themselves on a higher level than when old rails were plenti- 
ful and cheap. The heavy demand for muck bar, which has been such a feat- 
ure of the Western iron market for the past year or two, was undoubtedly due 
to a considerable extent to the gradual abandonment of the use of old rails, 
and as soon as the market resumes its normal tone a repetition of the heavy 
trade in muck bar is to be expected. At present almost the only buyers of old 
iron rails are the manufacturers of fish plates and railroad spikes, whose re- 
quirements are about equal to the supply coming forward. Should the de- 
mand for their products materially increase, even they would probably experi- 
ence considerable difficulty in securing stock with accustomed regularity.— 
{Iron Age. 





English versus American Pig Iron. 

The Montreal 7vade Bulletin says the fact that Scotch pig iron has been 
driven out of the Ontario market to a great extent by importations from the 
United States is no news to the readers of the 7rade Bulletin, but it will be in. 
teresting news to them when we state that the chances point to the probability 
of our importers being able to oust the American product from Ontario by 
bringing in the common grades of English iron, which compare favorably 
with the quality now being imported from the other side of the line. The 
recent break in Scotch warrants has evidently had a weakening effect upon 
Middlesbrough, and similar grades, which are expected to go still lower, 
enabling our importers to undersell American pig iron, which for some time 
past has obtained almost a monopoly of the Western trade.—{Iron and Coal 
Trades Review, London. 





Artificial Fuel. 

Artificial fuel for locomotives is to be used by the Southern Pacific Co., 
according to the San Francisco Znguirer. “A plant for the manufacture of 
artificial fuel brick from coal dust and asphaltum has been purchased in Eng- 
land, and is now being set up in San Francisco. It will cost $75,000 and have 
a capacity of five tons of brick per hour. At present coal is a very large item 
of expense to the Southern Pacific Co., it being nearly all brought from Vic- 
toria by steamer. The use of this fuel is stated to have been quite successful 
in England, and the experiment of the Southern Pacific Co. will be watched 
with interest.” 





Power of a Pound of Coal. 

A curious and interesting calculation has been made by Prof. Rogers, of 
Washington, D. C., on the dynamic power of coal. According to the professer, 
a single pound of good steam coal has within it dynamic power equivalent to 
the work of one man for one day. Three tons of the same coal represents a 
man’s labor for the period of 20 years, and one square mile of a seam of coal, 
having a depth of four feet only, represents as much work as one million 
(1,000,0e0) men can perform in 20 years! 
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DOUBLE CYLINDER SINGLE FRICTION DRUM HOISTING ENGINE. 





The engraving herewith represents a new single friction drum hoisting 
engine, especially adapted for railroad and bridge contractors; for use in 
quarries, docks and aboard ships; pile-driving and general hoisting purposes. 
This is a double steam cylinder engine, which is of especial importance for 
many kinds of hoisting, as they are always ready to start the load easily and 
steadily, which it is unable to accomplish with a single cylinder engine. By 
the use of a new designed, balanced steam valve, complete control of the load 
is obtained and instaneous action takes place. The friction arrangement to 
tighten the drum to the gear, is constructed in such a manner that all strain- 
ing action is contained in the drum shaft itself, and is not transferred to the 
framework. By moving a hand lever, the drum slides along the shaft and 
comes iu contact with a single cone, which is connected to the gear and is 
composed of a solid ring of well seasoned hickory wood, enabling the engine 
to hoist the load at once, and on aceount of the strain being contained in the 
shaft, there are small chances of repairs, and in this way much delay, annoy- 
ance and expense is avoided. The manufacturers apply foot brakes to this 
engine, so as to lower and stop the load at any required height. Particular 
pains have been taken in the construction of this engine, to avoid any over- 
hanging or exposed parts, so that the chances of breakage, by coming in con- 
tact with other objects, when 
moving or otherwise, is re- 
duced to a minimum. Manu- 
factured by the Ulrich Engine 
Co., Florence, Mass. 





WONDERFUL NEW ALLOY. 





A Pittsburgher, according 
to the Dispatch, is the inventor 
ofa wonderful new metal or 
alloy. The process in the man- 
ufacture of bronze, crucible 
and open-hearth nickel-steel 
and an improved carbon 
bronze. 

Mr. Harrington is well 
known as the patentee of car- 
bon bronze. He has devoted 
years of study to the com- 
pounds possible through the 
assimilation of various metals, 
and after much patient labor 
has at length developed a metal 
which is entirely new in metal- 
lurgy. To this he thas given 
the name of the “ Harrington 
manganese bronze.” The meta] 
is of a bright reddish gold 
color. Mr. Harrington says 
that its constituents include 
copper, zinc, tin, ete., but he 
refuses, of course, to say what 
the “etcetera” stands for. 
The chief characteristics of 
the new metal are that it ob- 
tains a very high tensile 
strength is indestructible by 
corrosion, being impervious to 
acids, and that it can be 
wrought into spikes, nails, 
etc., while either hot or cold. 

Mr. .Harrington showed a . 
Dispatch reporter some fine shavings of the metal immersed in pure 
sulphuric acid. They had been in the acid for five weeks without losing bulk 
or changing color. Ordinary bronze will dissolve in eight hours if subjected 
to such a test. 

James lL. Morgan & Son, manufacturers of caustic soda in New York, 
placed a sample of the metal in boiling oil of vitriol for six weeks without its 
losing weight or changing structure. R.H. Thurston, professor of metallurgy 
at Cornell University, and the Government expert in testing metals, exam- 
ined a specimen of this metal. He found the tensile strength to be 75,000 
pounds to the square inch; the breaking load, 91,000; transverse test, 98,000, 
and the crushing strain, 128,000 pounds to the square inch. Heretofore the 
strongest bronze ever made under manipulation, which Harrington’s was not, 
was found by Prof. Thurston to have a tensile strength of 60,986 pounds. The 
piece of metal used in the transverse test was tried by Dr. C. H. Dudley, the 
Pennsylvania railroad chemist at Altoona. He broke the piece into two and 
tested each as follows: No. 1—Tensile strength 73,000 pounds; elongation 19 
per cent. No. 2—Tensile strength 74,000 pounds; elongation 16 per cent. 
Dr. Dudley, in referring to the metal, said: “ Chemically, the metal is an alloy 
of copper, tin, zinc and iron. There isa little doubt as to whether all the 
metal put down as tin is tin, but we have not succeeded in finding anything 
else. It will be noted by comparing the analysis with the principal test that 
the metal is a very wonderful one.” 

The most interesting, and at the same time, most extraordinary physical 
test to which the metal has been subjected, occurred at the Etna Tube Works. 
The piece of metal had been fused, cast in sand, and afterward bored into a 
pipe 12 inches long, one-eighth of an inch thick, and one five-sixteenth of an 
inch in diameter. This was the manipulation it received. It was placed in 
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DOUBLE CYLILDER SINGLE FRICTION DRUM HOISTING ENGINE. 





the hydraulic testing machine used for testing the tubes made by the firm. 


Here it may be stated that steel tubes for oil-well purposes are tested up to 
1,500 pounds pressure to the square inch, and iron pipes up to 1,000 pounds. 
When the power was applied the gauge showed a pressure of 1.500, I 600, 1,700, 
and up to 1,900 pounds, to the astonishment of the operator, who betrayed 
fear at proceeding farther, as the machine began toleak. Foreman John 
Kerns then took hold of it, and the test proceeded. The press spouted water 
and locks were employed to keep it from drenching the bystanders. The 
gauge crept up to 2,200 pounds pressure, and at this point the test was discon- 
tinued, as the machine began to discharge water in all directions. Mr. Kerns 
stated he felt confident that if the machine could have accomplished it, the 
pipe would have withstood a pressure of 3,000 pounds to the square inch. 

A very severe test of the acid-resisting properties of this extraordinary 
metal was made at the Standard Oil Co.’s refinery at Lawrenceville. The oil 
of vitriol used in the process of refining cuts away the best bronze to be had 
in a few weeks. Three weeks is the longest service which an agitator cock 
has yet given. Acock made by Mr. Harrington from his metal was fixed in 
place July 15, and it was working on Saturday last and as intact as when put 
in. Superintendent Williams said yesterday he saw no reason why it should 
not work three months longer. 

Further tests of metal which had undergone manipulation showed a ten- 
sile strength of 69,000 pounds ; 
percentage of elongation, 21% ; 
reduction in area, 14 per cent. 
These were made by Messrs. 
Hunt & Clapp. Castings of 
the metal exhibited a tensile 
strength of 65,820 pounds, 
which is nearly 5,000 pounds 
more than the greatest 
strength of other bronzes after 
manipulation. 


The discoverer of this 
metal said yesterday in con- 
nection with it: “The metal 
is much stronger when hot 
than cold—in this respect fol- 
lowing steel. Bronzes, or the 
compositions of bronze, the 
best of them, lose their cohe- 
sion in from 400° to 500° Fah- 
renheit, while the new metal, 
up to 1,000° or 1,200° be comes 
stronger, making it a very val- 
uable metal. It will work by 
rolling or forging, either hot 
or cold; will roll into sheets 
or draw into wire, seamless 
tubes, etc. It is easily worked 
under a file, showing a fine 
finish and susceptibility of 
high polish. Being easily 
forged, it is useful for bridge 
or dam building, and can be 
made into bolts or spikes, like 
iron or steel. It should be 
very suitable for submarine 
uses, as it will not corrode. 
With all these advantages it is 
no more expensive than the 
ordinary commercial bronze, 
and there is no especial selec- 
tion of materials used in the 
compound.” 

It is difficult to say what services this new compound may not be requisi- 
tioned to perform. Its resistance to acids and corrosion will make it useful 
for propellers which, made of steel or brass, are corroded by the sea water 
and, rotting, finally break. 

The attention of the Government being drawn to this metal, Commander 
W. M. Fowler, of the Bureau of Ordnance, instructed Lieutenant Cowles, the 
naval inspector at Homestead, to inquire into the matter. He did so, and has 
made an exhaustive report to the bureau on the subject. 

Mr. Harrington says he will not take out a patent on his process, but will 
maintain it as a trade secret. 

Mr. Harrington’s process for making nickel-steel is no less interesting 
than his manganese bronze. He exhibited a razor, yesterday, made from a 
piece of nickel-steel. It has been used by a barber in the Anderson on a cus- 
tomer. The barber stropped it before beginning operations, and he finished 
off the man without again using the strop. This barber said “it was as fine a 
piece of steel as he ever had in his hand.” It was subsequently used on 
another man without being stropped, and satisfactorily. This piece of steel 
was made from ordinary spring steel stock whose tensile strength runs from 
60,000 to 68,000 pounds, with an addition of 2'4 per cent. of nickel. Previous 
to being made into a razor it had been severely tested in the Westinghouse 
electric shops as a turning tool. It worked in the latter four days without 
requiring sharpening, and when taken out the edge was intact. 

The process used by Harrington in the alloy of nickel and steel is the only 
one, so far as known, in which refined nickel is used. The metal is also 
American. All other manufacturers use either nickel matte or ferro nickel. 
In nickel matte there is copper, iron, and nearly always cobalt. Where the 
matte is used these minerals are present, and consequently the percentage of 
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nickel used must necessarily fluctuate and remain an unknown quantity until 
an analysis has been made. 

According to Mr. Harrington, the secret of making nickel-steel is to over- 
come the porosity. He claims to do this and to make a perfectly homogene- 
ous alloy. The difficulty in the manufacture arises from the fact that nickel 
and steel are, to a certain extent, incompatible. They have an affinity, and 
may be mixed, but owing to the nickel being so liable to porosity, in casting 
it is difficult to combine the two metals and overcoming that tendency. This 
is where Mr. Harrington’s secret lies. He had added 2% per cent. of nickel to 
ordinary spring stick steel of 60,000 pound tensile strength, and a test showed 
the strength of the alloy to be 153,350 pounds. He said yesterday he could 
make alloys of from one to 25 per cent. of nickel of complete homogeneity, 
solid, and free from porosity. The fact that a piece of the alloy was made into 
a keen bladed razor supports this statement. 





The lron Resources of Utah. 

Mr. Thomas Taylor, of Cedar City, Iron county, Utah, writes to us that he 
and some other gentlemen have incorporated a company to build a blast fur- 
nace in Iron county. They started work on the furnace, but have had to stop 
for lack of funds. Iron county has very extensive deposits of iron ore and 
coal, both of which are easy of access. Concerning these deposits Prof. J. S. 
Newberry, of the Columbia School of Mines, of New York City, says: “ These 
ore beds have been long known, and were to some extent utilized by the Mor- 
mons in their first advent. They constitute, perhaps, the most remarkable 
deposit of iron yet discovered on this continent. The iron region lies nearly 
200 miles directly south from Salt Lake City, and is situated in what is really 
the Southern prolongation of the Wasatch mountain. The iron ores occur in 








AUTOMATIC RAILWAY CUT-OFF SAW. 





All the world likes a successful man, and wide-awake manufacturers like 
a successful machine. The man reaches acertain pinnacle of greatness, and 
the machine achieves results productive of the best returns. Successful men 
and successful machines succeed best. The noted Egan Co. have just brought 
foward a new and highly successful mechanism, which we display an engrav- 
ing of on this page, and are permitted to describe it as follows: 

This new style automatic railway cut-off saw has many new advantages, 
and is suitable for any wood-working establishment requiring a first-class 
cut-off saw of this character. The frame is one casting, cored out. The top 
of frame is planed perfectly true to allow the sliding saw yoke to work back 
and forth in a perfect line with the table. The mandrel is of the best cast 
steel, having our patent expansion device to accommodate saws with differ- 
ent sizes of holes. The pulley is placed on the mandrel between the bearings, 
which are of good length. The mandrel is driven from a counter shaft on the 
column at the back. The patent automatic feed is a great feature, and the 
travel of the saw is at all times under the control of the operator, by a press- 
ure of the foot upon the treadle, either long or short strokes being made with 
great accuracy. Any width of stock from 1” to 30” can be cut off. The saw 
can be held at any position, and 1” stock can be cut off with a 1%” stroke, 
and by releasing the treadle the carriage returns to the extreme end of the 
30’, or the adjustable stop can be placed so as to cut off any width desired 
within the limit of the machine. The feed arrangement is the simplest and 
most durable ever put on a machine of this kind, and under all circumstances 
will give the very best of satisfaction. The speed attained in cutting off is won- 
derful ; one man will do three times as much work as can be done with the old 





AUTOMATIC RAILWAY CUT-OFF SAW. 


the Northern portion of a subordinate range, which attains its greatest height 
in Pine Valley mountain near Silver Reef. The ore beds from a series of pro- 
truding crests and masses set over an area about 15 miles long in a Northeast 
and Southwest direction, and have a width from three to five miles. Within 
this belt the iron outcrops are very numerous and striking, and many claims 
have been located upon them. The most impressive outcrops are in the vicin- 
ity of Iron City, Oak Springs, and Iron Springs. Near Iron City the “Big 
Blowout,” as it is called, is a projecting mass of magnetic ore, which shows a 
length of perhaps 1,000 feet by a width of 500 feet, and rises in castellated 
crags 100 feet or more above its base. There is considerable diversity in the 
character of the ore, although it is about equally divided in yuantity between 
hematite and magnetite. Some of the beds of both are exceedingly dense and 
compact, while others, though rich in iron, are soft and can be mined with a 
pick. Most of the ore is very pure, containing a small amount of earthy mat- 
ter and no foreign minerals.”—{Bulletin of the American Iron and Steel Asso- 
ciation. 





The Future of the Whaleback. 

Had the Wetmore jumped Niagara Falls she would hardly have attracted 
more attention than was awarded her. She steamed from Proctor Kuott’s 
“City of the Unsalted Seas ” through the lakes, down the St. Lawrence Rapids 
and across the Atlantic in 41 days, carrying in her capacious maw of steel 72,- 
coo bushels of wheat. From Liverpool she ran to New York in 14 days, burn- 
ing only twelve tons of coal a day. The Wetmore is at Brooklyn, whence in a 
few days she will come to Philadelphia to take on acargo of machinery. 
From this port she will sail for Tacoma, Washington State. At Tacoma a 
shipyard is to be established and a fleet of whalebacks built for service in the 
Pacific trade. At the whaleback yards, West Superior, Minn., a great passen- 
ger whaleback for use during the World’s Fair is in course of construction. 





THE White Star liner “ Teutonic,” from Liverpool, broke the ocean record 
by crossing in 5 days 16 hours and 31 minutes. This is one hour and 37 min- 
utes better than the record recently made by her sister ship “ Majestic.” 








style machines, and with one-fourth the labor formerly exerted. The patent 
belt tightener is connected to the column, swinging from a shaft below. The 
builders recommend an endless belt for driving the saw mandrel, ag all stretch 
can be taken up the belt tightener, and when the saw is not running the belt 
can be released. The belt is always kept at an even tension, at whatever posi- 
tion the saw may be, and it can be run tight or loose, as may be desired, 
according to the thickness of stock to be cut. They furnish this machine with 
or without the iron table as may be desired ; when furnished without the iron 
table a wrought iron rest is connected to the column, to attach the long wood 
table. For further information address the builders, The Egan Co., Nos. 251 
to 271 West Front street, Cincinnati, O. 





Straits Tin and the United States. 


The manufacture of tinplate in the United States is expected, in the 
Straits settlements of the Malay Peninsula, to leadto a large direct shipment 
of pig tin from the minesthere to thiscountry. Consul Rounsevelle Wildman 
reports from Singapore, under date of May 12th: “The price of tin has been 
quite firm since the passage of the new tariff law, fluctuating slightly between 
about $31.25 in August, 1890, and $3280, the present price, per picul (13314 
pounds).” He reports the tin mining methods there as very crude and an- 
tiquated, the labor being performed principally by the Chinese. Half the tin 
produced in the world is mined there, the shipments for 1889 amounting to 
$23,254,023. There is no American capital invegted in the tin trade at Singa- 
pore, although already the principal imports of tin to the United States come 
from there. “In my opinion,” writes the Consul, “if an American house 
were to be established in Singapore, it would control at once not only all 
the shipments of tin to the United States, but the shipment of nearly all of the 
$11,000,000 of exports from the Straits Settlements to the United States. ”— 
(Hardware. 





Special Train of Pullman’s 
Elegant day coaches to Niagara Falls, Sept. 7th (Monday), via the Nickel 
Plate. Ask agents. Toronto, $1 extra; Thousand Islands, $5 extra. 
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TEAM USERS Should Read this. 
S Increase the Capacity of your Boilers. 


Scale is a Non-conductor of Heat. 





SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IW TEERNW A TIONAL BOILER SO1r.V7 ENIX. 


(PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com’y, 


Manufacturing and Analytical Chemists, W. H. “EDGAR, Manager. 
Ohio Office, Canton, 0. ROBERT H. CREVOISE, Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champlain Avenue; 


CEICAGO, ILL. 








EASTLAKE METALLIC SHINGLES. 





We illustrate herewith the Eastlake metal shingle, which on its merits is 
is rapidly gaining friends among property owners, architects and roofers. 
Only good quality of sheet metal can be used in its manufacture, but the de- 
mand is principally for tin. There are without donbt at the present time, 
more costly buildings in the United States covered with tin than any other 
material, on account of its light weight, low cost and fire-proof qualities, and 
because it has, when properly put on, great durability. The quality of plate 
has much to do withits durability, but the manner of applying is of far 
greater importance. No matter what kind of material is used, unless con- 





traction and expansion of metal be provided for, results will be unsatisfactory. 
The Eastlake metal shingles, adapted to all roofs with a fall of four inches or 
over to the foot, successfully overcomes the difficulty. The vertical joints 
are telescopic, and provided with a safeguard of a concealed gutter, making 
them absolutely storm-proof, with ample play for contraction and expansion 
of the metal. The horizontal joint is an overlay of three inches, nesting to- 
gether the figures embossed in the plates. They are secured to the sheathing 
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by nails along the top, the lower edge being held down by cleats of heavy 
tin securely riveted on, at intervals of six inches, as shown in Fig. 2, riveting 
being done at the factory before shipping. When laid, all nail heads are cov- 
ered from the weather by the overlap. Fig. No. 1 will show the shingle as it 
appears when laid, with ornamental galvanized iron ridge and finial. Fig. No. 
2 shows the appearance of each shingle, each being 17!2x26 inches, covering 
solid surface of about 3 4-5 square feet without joint, althongh when laid it 





has the appearance of slate exposed 4!4x6 inches to the weather, each sheet 
showing nine perfectly constructed shingles or tiles. The shingles are fasten- 
ed on the side by lock which provides for contraction and expan 
sion, and at the same time forms a perfect gutter, which absolutely pre- 
vents all leakage at these joints. Fig. No. 4 shows regular stock ridging 
made from heavy galvanized iron, which makes a perfect fiuish on the ridge, 
also adds to the ornamentation of the roof, which can be furnished in orna- 





mental work (as shown in Fig. No.1). Fig. No. 5 shows special valley to be 
used with the Eastlake shingles. This valley is made so that the slates or 
shingles will lock over the folds (as shown iu cut), and being 14 to 20 inches 
wide, gives ample protection. The valley also allows for contraction and ex- 
pansion. The valley, like all of their goods, is painted both sides before leav- 
ing the factory, which is an important point. Fig. No. 6 shows lock shingle 
gutter, which they advise the use of in all cases where Eastlake shingles are 
used, as there can be no leakage with the use of this gutter, on account of 
construction and lock formed on upper edge, which also allows for contraction 
and expansion. This gutter is manufactured from galvanized iron and guar- 
anteed brands of tin, but the use of galvanized iron is recommended. There 
are now over ten million feet of Eastlake metal shingles in actual use, and 
the first complaint of leakage or roof being blown off has yet to be received. 

This shingle, by its embossing, presents an ornamental appearance, as 
shown in the above cuts; is also prevented from rattling, as large dead air 
spaces are formed between the metal and the sheathing (the best non-con- 
ductor known), this making it a perfect roofing, protecting from heat and 
cold as well as storms. Its construction is such that any ordinary mechanic 
can put it on. 

By addressing the manufacturers, W. J. Burton & Co., Detroit, Mich., any 
further information desired can be obtained. 





RIVETED JOINTS. 





Mr. J. M. Allen, President of the Hartford Steam Boiler Inspection & In- 
surance Co., in a recent lecture at Cornell University, presented a great deal 
of interesting and useful information on this subject. 

The riveted joint of course forms a very important factor in the construc- 
tion of steamships, cars, bridges, etc., but the lecturer considered his subject 
only in relation to the various forms of riveted joints as applied in the con- 
struction of steam boilers. 

Up to the year 1838, there had been little or no scientific investigation of 
this subject. In the early part of this century, boilers were used at only a 
low pressure. Most of the engines were of the condensing type. But the 
rapid introduction of steam power in the industrial world, with the improve- 
ments in boilers and engines, soon called for higher pressures and stronger 
boilers. 

In calculating the strength of a single riveted joint we must know—first, 
what the tensile strength of the iron or steel plate is, from tensile test 
second, the diameter and pitch of the rivets; and third, the assistance to 
shearing per square inch of the material of which the rivets are made. On 
this latter requirement there has been no little discussion. It was formerly 
assumed, when only iron plates and iron rivets were used, that the shearing 
resistance of a sqare inch of rivet was equal to the tensile strength of a square 
inch of the rivet itself or of the plate. That is, if we have iron of a tensile 
strength of 45,000 pounds per square inch, the shearing resistance of a square 
inch of rivet would be 45,0co pounds. On this assumption it would only be 
necessary to so arrange the diameter and pitch of rivets that the area of 
rivet or rivets to be sheared should exactly equal the net section of plate to 
secure a perfect joint. Later experiments, together with improvements in 
the manufacture of iron and the introduction of steel, have changed these 
conditions. 

What value shall we give to the iron rivet when used in connection with 
steel or iron plates? To determine this question Mr. Allen made use of the 
Emery testing machine in the U. S. Arsenal at Watertown. The experiments 
were made with American iron and steel, and hence will be valuable in prac- 
tical work in this country. Ina series of five experiments with steel plates 
and iron rivets, holes punched, the shearing resistance per square inch was és 
follows : 39,740 pounds, 38,190 pounds, 39,770 pounds, 38,638 pounds and 41,100 
pounds. In view of these results the lecturer assumes that 38,000 pounds per 
square inch is a safe estimate of the single shearing resistance of iron rivets 
in steel plates. Assuming 38,000 pounds as the safe estimate, we must decide 
upon the thickness of plate, diameter of rivet hole, and pitch of rivets. In 
deciding upon these elements in the problem we must so adjust the size and 
pitch of rivets as to make the shearing resistance of the rivets as near the 
strength of net section as possible. By a series of computations too lengthy 
to be here given Mr. Allen shows the efficiency of a single riveted joint to be 
56.6 per cent., and 63.3 per cent. to be the efficiency of a double riveted joint, 
while the efficiency of a triple riveted joint is 75 per cent.—[Ohio Valley Manu- 
facturer. 





A Delighttul Daylight Trip. 
To Niagara Falls in elegant Pallman day coaches via the Nickel Plate, 
Sept. 7:h. Ask Nickel Plate agents. Toronto, $1 extra; Thousand Islands, $5 
extra. 
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Ws Write us. 


THE NERAGHER SPRINKLER CO., 


PROTECTING YOUR BUILDING witn an automatic 


= fire sprinkler system makes it absolutely fire proof. All Insurance 
: Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 





WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 











PROJECTS CONNECTED WITH THE McDOUGALL BARGES. 





John D. Rockefeller is the heaviest stockholder in the American Steel 
Barge Co., as well as the other corporations that are now being linked with 
the business of constructing the whalebacks. Capt. Thompson Wilson, of 
Cleveland, is said to own one-eighth of the stock of the company, in addition 
to the advantage derived from management of the boats, and, although it is 
not generally known, Mr. Samuel Mather, one of the members of the firm of 
Pickands, Mather & Co., of Cleveland, who also holds close relations with the 
management of the Minnesota Iron Co. and the Illinois Steel Co., was one of 
the first to subscribe for stock in the new type of boats. Colgate Hoyt, of 
New York, is President of the company and Charles L. Colby, Cleveland, Vice- 
President, and the directors are Colgate Hoyt, C. W. Wetmore and E. B. Bart- 
lett, of New York, Capt. Alex. McDougall and A. D. Thompson, of Duluth, 
Charles L,. Colby, Capt. Thomas Wilson and Samuel Mather, of Cleveland. 

In speaking of the affairs of the company when in Cleveland a short time 
ago Capt. McDongall said they would experience no trouble in getting mate- 
rial for the construction of ships on Puget sound, as the cost of ship plate from 
England, duty included, is but little above the price paid for the same article 
on the lakes. But the plan is not to depend on the foreign material. Officials 
of the Northern Pacific Railway Co., who are interested in the barge company 
and also in the Everett Land Co., which has begun the work of building up a 
town at the point on Pnget sound where the ship yard will be located, are the 
moving spirits in the West Superior Steel & Iron Co., at the head of Lake 
Superior, where material will be turned out within a few months for ships to 
be constructed at the Puget sound plant, as well as the West Superior yard. 
The freight on iron to the sound from West Superior over the Northern Pa- 
cific will, of course, be very low in comparison with that on iron from other 
districts. It is proposed to have the barges in the Pacific coast trade engage 
mainly in carrying coal from Puget sound districts to San Francisco. This 
trade is now hampered by a State control of docks and a system that keeps 
vessels weeks in unloading, as against days according to the lake system of 
great handling facilities and ample dock room, but the barge company has a 
plan of overcoming this difficulty, which Capt. McDougall explains, but which 
it would not be well to give out at this time. 

The Everett Land Co. referred to here, and which, although a concern en- 
tirely separate in its management from the barge company, is backed up by 
the same capitalists, John D. Rockefeller, Henry Villard, C. B. Wright, Charles 
L. Colby, T. F. Oakes and others, contemplate an enterprise of much greater 
importance than the barges. This company has purchased 8,000 to 10,000 
acres of land at the mouth of the Snohomish river, 30 miles north of Seattle, 
on Puget sound, and it is at this point that the new town with a shipyard, 
rolling mills, sugar refiuery, nail and lumber mills and other manufacturing 
industries will soon bein operation. For the present the mills will make iron 
from scrap, but there is no doubt of mineral wealth in the surrounding coun- 
try. Itis for this point that the barge Wetmore, just returned with water 
ballast from a trip to Liverpool with grain, is now loading ship-building 
machinery at Wilmington. 

But these are not the only big projects now in hand by the same capital- 
ists who are backing Capt. McDougall in the barge business. They are also 
leaders in the Cuban mining properties which Mr. S. P. Ely of the firm of 
George H. & S. P. Ely, of Cleveland, is now engaged in developing, and the 
work on which has advanced so that it is expected 500,000 tons of ore will be 
brought to this country next year, with shipments beginning in March. The 
barges will be engaged in this trade, and it is also expected to have them con- 
tinue in the general coasting business. In turning out whalebacks to the ex- 
tent of 35,500 gross tons capacity in three years, the West Superior shipyard 
has done far more than was expected even by the most earnest supporters of 
the new type of vessels, and the outcome of the several big schemes that have 
sprung from the enterprise will be watched with a great deal of interest.— 
{Marine Review. 





Ohio’s Coal Production, 

Chief Mine Inspector Hazeltine submitted his report to the Governor, 
August 13. The total tonnage for 1890 was 11,500,000 tons, a gain over 1889 of 
g00,000 tons. The total amount of coal shipped from the various lake ports, 
from Buffalo to Toledo inclusive, was 5,000,049 tons. Of this amount 1,808,749 
tons was Ohio coal, and 3,191,790 tons came from the Pennsylvania mines, 








leaving 2,281,886 tons, the principal amount of which was forwarded by rail 
from Toledo. 

The totals show that Perry county is the banner producing county of the 
State, followed closely by Athens, Hocking and Jackson, each of which pro- 
duced over 1,000,000 tons. Nineteen thousand one hundred and seventy-seven 
miners and 3,015 day hands found employment in the mines during the year. 
This is a loss of 1,146 in the numberof miners and 43 in the day hands as 
compared with the previous year. The average time worked was 203 days, a 
gain of 36 over 1889. The average amount of coal produced by each miner 
was 614 tons, it being a trifle over three tonsaday. The daily average pro- 
duction for the State was 58,075 tons. Of the year’s production, 1,148,449 tons 
were mined by machinery, which is being worked successfully in ten counties 
of the State. 

Under the head of accidents, 245 are recorced. Of these 43 were fatal, 52 
were serious, and 151 were of a minor character. The gain in fatalities was 9, 
those of a serious character remained the same as during 1889, and in minor 
accidents the gain was 6. Of the fatalities 32, or 76 per cent. were caused by 
the falls of coal or roof. Of the total number of accidents of all classes 6214 
per cent. are attributable to these two elements of danger, and 24 per cent. to 
injuries by the mine cars. 





HEAVY IMPORTATIONS OF FOREIGN MACHINERY, 





The Pittsburgh Dispatch says: It is now thought that Carnegie, Phipps 
& Co. will begin to manufacture Government armor plate at Homestead with- 
in the next month. For the past six weeks or two months, the machinery 
necessary to put the new armor plate mill in readiness for operation has 
been arriving by the carload, and the prospects are now that the mill will be 
completed within a very short time. 

The greater portion of this machinery has been imported. It was neces- 
sary to do this in order to fill the Government’s contract for armor plates. 
There has been some unfavorable criticism toward Mr. Carnegie, whose pro- 
nounced tariff ideas are well known, for importing machinery that could be 
made in this country, as it is known the duty must have amounted to from 
$3,000 to $10,000. The facts in the case may remove all causes for criticism. 

It will be remembered that about a year ago Secretary Tracy awarded 
Carnegie, Phipps & Co. a contract for 6,000 tons of finished armor plates. One 
of the provisions of the contract was that the delivery of the work was to be- 
gin within a specified time. That time is nearly up, The firm discovered 
that it would be necessary to make some improvements on the plate mill, 
The machinery and cranes needed were of a specific make, and it was discov- 
ered that, to postpone the improvements until patterns for the necessary 
machinery could be made, the first of the 6,000-ton order could not be deliy- 
ered on time. Everything that was needed could be purchased abroad, and 
with the duty figured in the cost, it is said the machinery has been delivered 
about as cheap as it could have been made here, and the firm will have the 
additional advantage of being able to begin to make and deliver the armor 
plates at the time specified in the contract. 

All the machinery is here and is being put in place. Five carloads arrived 
within the last ten days. In this lot was included three large cranes and other 
implements and tools for handling the material. 

The importation of this material led to an inquiry into the extent to which 
this and other firms import. At one time the Carnegies were worth about 
$100,000 to this port, but a few years ago for some reason Mr. Carnegie trans- 
ferred his interests to New York and cleared at that point. Of late years, 
however, he is gradually returning, and since the first of the present year he 
has paid in duties between $40,000 and $50,000. 

The Olivers, the Crescent Steel Co. and Jones & Laughlins are also heavy 
importers. One or two firms import a large amount of old steel rails. 





Get Ready to Go, 
On the last excursion of the season, via Erie Railway, to Niagara Falls and 
Toronto, Thursday, September 10. Special train leaves at 8 p.m. Secure 
sleeping car space at 141 Superior St. 





THE last excursion of the season to Niagara Falls and Toronto, via Erie 
Railway, leaves Erie depot Thursday evening, September 10. 
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CENTRAL THOMSON-HOUSTON COMPANY, 


48 ARcADE, CLEVELAND, O. 


S. D. NESMITH, ee OER - Manager. 


Motors from [-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 
ELECTRIC SUPPLIES. 











THE MANUFACTURE OF STEEL CASTINGS. 





Some interesting particulars concerning the production of castings of 
Siemens-Martin steel are given by M. P. Mahler in a recent number of Ze 
Genie Civil. Steel for such castings should, he states, be fluid, homogeneous, 
free from blow-holes and prejudicial impurities, especially from the oxides of 
iron. These qualities belong to a good steel, but unless especial care is taken 
to secure them in producing steel castings, a complete failure will be the re- 
sult. Fluidity and homogeneity can be obtained by a sufficiently high tem- 
perature in the furnace, provided that manganese is added to the charge. 
This body forms with iron an alloy which spreads itself yniformly through 
the whole charge. Silicon is less satisfactory from this point of view, ag the 


alloy it forms remains localized. As the oxidation of the bath will give a 


hrittic and useless metal ; this is prevented by adding to the charge a sufficient 


quantity of agents having a greater affinity for oxygen than iron, by means 
of which the oxides of this metal are reduced to the metallic state, or to the 
protoxide which passes into the slag. The substances employed are mangan- 
ese and silicon, the foriner being most tised, as silicon gives a weak metal. 
The formation of blowholes is 4180 prevented by the presence of manganese 
in the bath ttroitighoat the process of fusion, and by adding a quantity of 
silicon at the end of the operation, the last traces of such blowholes are 
caused to disappear. In the present state of metallurgy it is unadvisable to 
try and expel sulphur and phosphorus from the metal while preparing it for 
casting, as such purification takes time, while to secure a metal free from 
blowholes the fusion should be made as rapid as possible. Hence only 
selected material, such as the cross ends of Bessemer rails, cast iron, etc., 
should be used for steel castings. Up tothe present the acid process alone 
has given uniformly successful steel castings, as the basic hearth favors the 
oxidation of the molten metal, In melting the metal the composition of the 
charge should be designed to give as rapid fusion as possible. From the out- 
set the furnace should be ptished, so that the temperature is very high at the 
end of the operation. When this is done but little oxidation of the metal 
will occur even before the final recarburation. The following composition for 
the charge has given good results : 


Percent. 
Pig’ if OM.........scccrrsreceeesceeseeseeeeeesessens seen: sessceeessaraseaeoess 16 melting charge. 
Highteen per cent. Spiegel.....cececceeeeereerereseeeseeees 1.8 
Scrap (rail EMAS)........ccceerccceeeesceeeessrerssecserserscsserersesees 80 


Forty five per cent. ferromanganese. .............:....... 1.2 addition to both, 


Silicon spiegel with 10 per cent. of silicon lediaanermians I 
Total, .ta.coocesccncsosnvcccconesosssocscadnescosccesccesesscccccsees LOO 
The pig iron contained 3.5 per cent. of carbon, 2 percent. of silieon, and 
1.5 per cent. of manganese ; 7 tons were melted and poured in seven hours. 
The metal finally obtained in the castings has usually from 0.2 to 0.5 per cent. 
of carbon, from 1.18 to 0.5 per cent. of silicon, and from 0.320 to 1 per cent. of 


manganese. The following table gives limits, of which a great percentage 
of the constituent named is dangerous : 
Per cent. 
WR DR DBIO oocccccccccccccccccnccovescoseccocccces coccce tacccesccese ses escnnceonecososoeoonooeeotesececess 1.2 
SUWIPHUL...... .cocsrcccescorcsoscorressceee soveresrscocoeesceesesssegens itensenseeneeeresess sneser senses 0.08 
PHOSPHOCUG............ccccccvcereceserserrerrsovesccesersrens cesses coecoosgseoneoeee senses s pobed sank 0.09 


The resulting metal has a strength ranging from 28% to 43 tons per 
square inch, with an elongation of 12 to 25 percent. In pouring, one ladle 
only should be used. The metal solidifies rapidly, and the contraction (0.216 
inch per foot) is large andirregular. The quantity required for a casting is larger 
than with cast iron. Thus for a heavy gear wheel weighing 2.6 tons, a charge 
of 3 tons of cast iron would be sufficient, but with steel 3.8 tons of metal will 
be required. The sand abutting the cast must be of specially good quality 
and thoroughly dried, or there will be considerable disengagement of gas. 
When set in the mold the contraction goes on rapidly, and the sand must be 
removed where necessary to allow this to proceed without setting up internal 
strains. The fastenings of the boxes are also slackened with the same object 
in view. In spite of this, however, the casting will still require to be annealed. 
As regards the cost of such castings, M. Mahler states that they can be esti- 
mated at twice the cost of cast iron. 





Niagara Falls and Toronto, 

The Erie Railway Co. will run its last excursion of the season to Niagara 
Falls and Toronto, Thursday, September 10. Special train leaves Erie depot 
atSp.M. $3 to Niagara Falls, $4to Toronto. Secure sleeping car space at 141 
Superior St., or Erie depot, South Water St. and Viaduct. 





THE Damon Iron Works and several adjoining properties at Cambridge 
Mass., were destroyed by fire on Tuesday morning, involving losses aggre- 
gating $390,000, divided as follows: Damon Safe & Iron Company, $200,000 ; 
Edw. Kendall & Co., $80,000; machinists employed by both firms, for tools, 
$10,000; Harvard Dry Plate Company, $8,500. 
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New Enterprises :— 

A.B. Paterson and others, of Chicago, Ill., are to build mew frictionless 
metal works, at Chattanooga, Tenn. ; 

A foundry and machine shop is to be established at the State University 
in Lexington, Ky. 

The Emerson car heating apparatus will be manufactured at Springfield, 
Mass., by a company which has a capital of half a million. 

The Walton Iron Co. have been incorporated at Covington, Ky., by J. F. 
Walton, Jr., S. Neave and others, with a capital of $75,000. 

The Hanover Machine Works haye been organized, with a capital stock of. 


$100,000, at Frederick, Md., for the purpose of manufacturing machinery. — 

The Wormer Machinery Co., St. Louis, has been incorporated; cafiital, 
$3,000. The stockholders are Theo. K. Wormer, Alfred M. Shepard and Frank 
Hargensieker. 

Itis stated that A. Griffiths, of Colorado, representing the Colorado Tin 
plate Co., has selected a site and is arranging for the location of branch tin- 
plate works in Middlesborough, Ky. 

The Rockingham Combination Slat & Wire Fence Machine Co. has been 
incorporated at Harrisonburg, Va.,to manufacture and deal in slat and wire 
fence machines; capital stock, $50,000. 

The Jasper Iron Co. have been organized at Jasper, Tenn., by J. H. Baker, 
of Allegheny, Pa. The capital stock is $600,000, of which $197,000 is paid in, 
The company propose to erect a plant at Jasper. 

A. A. Lehman, Albert Goldstein, P. R. Vogel, Jr., and other~ nave fncor- 
porated the Lehman Manufacturing Co., at Baltimore, Md ., t0 manufacture and 
sell preumatic and electrical supplies; capital stom’, $10,000. 

The Hercules Foundry Co. incorporat~ 4 in Massachusetts with A. L. Rand 
President, and O. B. Cole, Treasure: nag recently purchased and will complete 
the iron foundry of the Pike Manufactnring Co., in course of erection at Pell 
City, Ala. 

A company of Providetice, R. I., has had representatives in Anderson, Ind., 
looking for a suitable site for the erection ofits steel works. The product of 
the factufy will be steel goods of various kinds and will give employment to 
about 500 men. j 

The Chicago Cornice Works has been incorporated at Chicago, by Leo- 
pold A J. Williams, John Stielen and Samuel B. King. Capital, $3,000. The 
object is to manufacture cornices and do a general sheet iron and metal mann- 
facturing business. 

On the 12th inst. the Denison Rolling Mill Co. was incorporated at Deni- 
son, Tex., with a capital of $80,000, to erect rolling mills, furnaces, etc., for the 
manufacture of iron and steel. T. M. Duncan, E. P. Durango, Chattanooga, 
Tenn., and J. T. Munson, Denison, are incorporators. 

The American Car Co., of St. Louis, has been incorporated with capital 
stock of $100,000. The object of the company is the building and selling of 
railway and street cars. The stockholders are: William Sutton, Emil Alexan- 
der, L. H Toutrup, Theo. Papin, Jr., and Fred Meyer, all of St. Louis, Mo. 

The Taylor Iron & Steel Co. is a recent incorporation at Highbridge, N. 
J., its capital stock is $1,000,000, and the promoter are L. H. Taylor, High- 
bridge, N. J.; J. Moore, Elizabeth, N. J: J. C. Voorhees, New York; R. E. Jen- 
nings, Jersey City ; H. M. Howe, Boston, Mass.; W. J. Taylor, Chester, N. J. 

The Curran Oll-saving Bearing Co., of Chicago, has been Incorporated 
with capital stock of $100,000. The company will manufacture an oil-saving 
bearing for car journals and other machinery. Wm. Curran. R. T. Bertelsen, 
Herman Lorenz, August C. Glover and Friedrich Roehl are the stockholders 
of the company. 

The following are among the recent Illinois incorporations: Western 
Machine Co., Chicago; capital, $100,000; incorporators, Otto Hoffman, 
H. A. Steuben and Marcus Hitch—The Columbia Motor & Construc- 
tion Co., of Chicago; capital, $50,000; incorporators, Jacob Erd, L. E. Sher- 
man, Geo, Sutherland and G. W. Meyers.—The Beecher Bolt Threading 
Machine Co., of Chicago ; capital, $100,000; incorporators, J. A. Beecher, G. W. 
Cole and J. E. Harder.—The Elevated Single-track Cable Construction Co., of 
Chicago ; capital, $500,000; incorporators, G. W. Cole, P. Amick and J. E. 
Marder. 





Additions, Enlargements, Removals, etc.:— 

The Pittsburgh Locomotive Works will add a large machine shop to its 
works in Allegheny. 

The George B. Smith Foundry Co., Boston, Mass., will erect a new brick 
foundry 184x386 feet. 

The Southern Eugine & Boiler Works Co, Jackson, Tenn., will build a 
new boiler house 65x100 feet in size. 

The Beach Manufacturing Co., of Hartford, Conn., have decided to aban- 
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,THE LEFFEL WATER WHEEL & ENGINE CO. 
is waco ENGINES 
oie" BOILERS 


_ 8, 12, 16 and 20 Horse Power. 
High in Grade. Lowin Price. Strictly First- 
class. In design and construction SUPERIOR 


to all others. Write for ENGINE PAMPHLET. 
ddress us in full as follows: 


A 
ei THE LEFFEL WATER WHEEL & ENGINE CO. 


Greenmount Ave., SPRINGFIELD, OHIO, U.S.A, 
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FOR ROLLING MILLS AND ALLOTHER > 
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CONTRACTS MADE FOR COMPLETE © : 
—— STEAM PLANTS. — = 
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don their works in that city, and to remove their entire plant to Beacon Falls 
Conn. 

The I. P. Morris Co., of Philadelphia, are erecting two one story erecting 
shops 55x70 and 41x47 feet, respectively. Other improvements are also being 
carried out. 

The works 3f the Chicago Axe Co., at Hammond, Ind., have been bought 
by Peoria (Ill) capitalists. The purchasers, it is said, will spend $100,000 in 
enlarging the plant, and employ 600 met. 

The contract has been closed by which the Wright steel shovel works are 
to locate in Anderson, Ind. This factory was located in Beaver Falls, Pa. 
After removal, it will give employment to about 150 men. 

One-half interest in the machine shop and foundry of White & Co., of 
Delhi, N Y., has been purchased by George A. Sturges, of that place. A new 
firm has been organized under the name of Sturges & White. 

The Duquesne Tube Works Co., which recently erected large additions to 
its plant at Duquesne, Pa., has decided to increase the capital stock from $100- 
000 to $150,000 and will shortly add a rolling-mill to its capacity. 

Jones Scale Works, Binghamton, N. Y., are being enlarged by the addition 
of another story to the main building, and the building of a foundry 160x693 
feet, a forge shop 6x40 feet, a boiler and engine-room 60x50 feet and a store- 
house 75x60 feet. 

The Joliet Enterprise Co, of Joliet, Ill, whose wire drawing and barb wire 
works were destroyed by fire a short time since, have decided to rebuild in 
South Joliet. They propose to erect a rod mill, as wellas a wire drawing plant 
and a barb wire factory. 

The Lloyd B voth Co., Youngstown, O., will make extensive additions to 
its present plant. A large machine shop will be built and the foundry en- 
larged and equipped fot the manufacture of the heaviest chilled rolls. It is 
intended to make the plant capable of producing and economically handling 
the largest rolls and rolling mill machinery. 

It is hoped that the H »pedale Machine Co., Hopedale, Mass., will enlarge 
its works immediately by building two three story buildings, one of brick 
Sox50, between the wooden machine shop and the setting-up shop, looking 
toward Freedom street. The other will be of wood, 160x100, extending from 
the new brick shop to Freedom street, and from Hopedale street to the back 
side of the setting-upshop. 


Fires and Accidents:— 

The Boiler shop of Richard D >bbin, at Lowell, Mass., has been burned, at 
a loss of $20,000. 

Fire was discovered in the mill of Dilworth, Pérter & Co. of Pittsburgh, 
early Sunday night, which caused a good bitof damage to the pattern shop 
and warehouse. The loss will amount to $3,000. 





General Industrial Notes:— 

The Hackney Hammer Co., of Cleveland, O., manufacturers of the Hack- 
ney power hammer, have just shipped one their 290-lb. Hackney hammers to 
the Pennsylvania Iron Works Co., of Philadelphia. 

The Spicer Manufacturing Co., of New Philadelphia, O., manufacturers of 
hay tedders, spring teoth hammers, cultivators and broadcast seeders, have 
recently gone into the general foundry and machinery business, in addition 
to their specialties, and are prepared to take and promptly execute all orders 
in their line. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until two o’clock P. M., on the 
21st day of September, 1891, for furnishing and erecting complete, one electric 
passenger and freight elevator in the United States Custom House building, 
at Wheeling, West Va. 

The Jeffrey Manufacturing Co., of Columbus, O, have in the hands of the 
printers a revised illustrated catalogue and price list showlng all the chain 








THE STIRLING COMPANY 


MANUFACTURE 


The Safest, Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS. 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 


By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


GENERAL OFFICE: 
Pullman Bldg., Chicago. 


PITTSBURGH OFFICE: 
Lewis Block. 


NEW YORK OFFICE: 
74 Cortlandt St. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 








links and specialties manufactured by them. A wrought chain is one of the 
latest additions to their already large list of chains. This company have the 
largest line of chain links from which to select of any manufacturer in the 
world, and their list should be consulted by both the dealers and users of 
such machinery in general. 

A new water wheel pamphlet is published by James Leffel & Co, Spring- 
field, O.,, hydraulic and mechanical engineers, and makers of the celebrated 
James Leffel Water Wheel. It is elegantly printed, on finely finished paper, 
is handsomely illustrated throughout, and contains a large amount of useful 
and practical matter to those improving water power. A great number of 
plans for placing wheels are shown, both upon upright and horizontal shafts. 
Entirely new tables of the wheels are published, containing new features 
never before presented by any'water wheel maker. This firm has been mak- 
ing the James Leffel water wheel for 30 years continuously, and its business is 
conducted by the same parties and managers that have been with it since its 
early history. They make 110 different sizes and styles,’and have shops, tools 
and patterns designed exclusively for this business, and are turning out more 
and better work to-day than at any time heretofore. The new pamphlet will 
be sent free to any one applying to the above address. 





GREAT RAILROAD BUILDING. 

Proof sheets of the introduction to “ Poor’s Manual” for 1891, which have 
just been issued, give a fair conception of the magnitude of the railway opera- 
tions of this country for the year, as well as a comparison with former years, 

The total length of the track in the United States on December 31, 1890, 
was, according to “ Poor’s,” 166,817 miles, a net increase over the previous cal- 
endar year of 5,498 miles, although the new construction for the year amounted 
to 5.738 miles. The total capital invested, measured by their share capital, 
funded and unfunded debts, was $10,122,635 900, as compared with $9,680,942,- 
249, at the end of the calendar year 1889, or $5,108,241,906 at the end of 1880, 
showing the growth in the matter of capital invested to have almost doubled 
within the past decade. 

The $441,693 651 increase in the capital invested for the year is represented 
by $145 140,260 in capital stock, $276 536,254 in funded debt and $19,017,137 in 
other forms of indebtedness. The cost per mile of all roads making returns, 
as measured by the amount of their capital stock and bonded debt is $59,- 
638, as compared with $58,274 in 1889 

The aggregate gross earnings were $1,097,857,428, and the net earnings 
$346,921.318 or 31.6 per cent. of the gross. The earnings per mile were, gross 
$6,946, net $2,195. As compared with 1889, the gross earnings increased $94,- 
921,259 to which the elevated railroads contributed $927,741, and the surface 
roads the balance $93 993888. The increase on the surface roads is made up 
by gains of $14,225,208 in passenger earnings, $74 412,513 in freight earnings 
and $5.356,167 in mail, express and other miscellaneous earnings. The total 
increase in net earnings was $24,798,397, and in net earnings per mile $100. 
The gross earnings are equivalent to 10.8 per cent., and the net earnings to 3 4 
per cent. on the money invested. 

The number of passengers carried during the year was 520,439,082, the re- 
ceipts from whom amounted to $273 664,439 or 52.58 cents per passenger. As 
compared with the previous year there was an increase of 25,630,661 in the 
number of passengers carried, and 14 cents in the average receipts per passen- 
ger; 701,344,437 tons of freight were handled, as compared with 619,165,000 
tons in 1889. The receipts from this source aggregated $750,374 844, an in- 
crease of $74,412,513. The average yield per ton of freight to the companies 
was $1,0557, as against $1,0755 in the year previous. 

During the past ten years there has been a gradual and continuous reduc” 
tion in freight rates, which culminated in a complete demoralization in 1890” 
and an idea of the decline may be gathered from a comparison of the figures 
of 1882, when the average receipts per ton of freight were $1.3475 to $1.0557 in. 
1890—a decline of 29.18 cents.—[Coal Trade Journal. 





Chautauqua, Niagara Falls and Toronto. 

Remember the last excursion of the season to Niagara Falls and Toronto, 
via the Erie Railway, Thursday, September 10. Special train departs from 
Central passenger station at 8 p.m. $3 to the Falls, $4 to Toronto. Secure 
sleeping car space early. City office 141 Superior St. 





First-class Throughout, 

The past reputation for affording excursionists first-class accommodations 
and ample seating capacity will be fully maintained on the Nickel Plate day- 
light excursion of Sept. 7th. Call on agents or read the bills. Toronto, $x 
extra; Thousand Islands, $5 extra. 











Plate Iron Washers 


A SPECIALTY ! 
Even in Gauge, 
smooth and well 
finished. 
e Cut from new plate, rolied expressty for the pur- — 
= pose. aa Write for prices, Address, | 


* MILTON MFG. CO.. Milton, Pa. 
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EDISON GENERAL ELECTRIG COMPANY, 


EDISON BUILDING, BRVAD ST., NEW YORK. 


Electric Lighting.) Electric Motors. | Electric Railways. | Electric Drills. 









































oe | FOR ALL POWER| PASSENGER, PERCUSSION 
AND AR 
SAFEST AND PURPOSES. | TRAMWAYS, AND 
BESTLIGHT | S4FE AND RE- | MINE DIAMOND, 
IN USE. LIABLE. | HAULAGE. FOR MINING. 


Address Nearest District Office. 
DISTRICT OFFICES: 


CANADIAN District, Bank of Commerce Building, Toronto, Ont. 
CENTRAL DISTRICT, 173-175 Adams St., Chicago, Il. 

ZASTERN District, Edison Bldg., Broad St , New York. 

NEw ENGLAND DISTRICT, 25 Otis St., Boston, Mass. 

aciFic Coast District, Edison Bldg , 112 Bush St., San Francisco, Cal. 
Paciric NORTHWES? District, Fleischner Bldg., Portland, Ore. 

Rocky MOUNTAIN District, Mgssonic Bldg., Denver Col. 

SOUTHERN District, Gould Bldg., 1o Decatur St., Atlanta, Ga. 


IRON CLAD PAINT CO. ironciaa Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulid’g 
4 And the uine article, 
CLEVELAND, OHIO. and seve liability of suit for 
using an article made in viola 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


FURNISHED both Dry and 
* Ground in Oil. 


USED BY NEARLY ALL 
Trade Mark Patented. ; THE RAILROADS 


DIXON’S 


GRAPHITE 


PAINT 


OLEVELAND 


AL V ANI2IN 


WORKS. 
H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 












HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I5 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 














EOR SALE. 


1 $250 BOND - First-Class Security. 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


W. N. C., 


Room |, 29 Euclid Ave., CLEVELAND, 0. 





FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 40-in. diameter, stroke 24 in., 1 to 190 strokes per minute; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Springfield, O. 





VICTOR COLLIAU, GRANULATED RAW BONE 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 
om PATENTS 


287 Jefferson Ave.. 
For INVENTORS. 4o-page Boox Free. Address 
DETROIT, - MICH. | W.T. Fitzgerald, Att’y at Law, Washington, D.C. 


For Case-hardening and Coloring. 
For samples, prices, etc., apply to 


THE ROGERS & HUBBARD CO., Middletown, Ct. 
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‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY ano 


MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. J NEW YORK, 














Double A 
Instantly 


PORTBLE, HAND OR BELT E™> ICE ES 


CUTTING & 
THREADING 


MACHINE. 


pplication of Power. Double Leader Screw 
Changeable, range from 1 to 6 In. Pipe, 


Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 





Strong, Well Built, Serviceable 











SEMENCINES 


ADAPTED TO HEAVY, CONTINUOUS WORK: 
EVERY ENGINE TESTED UNDER FULL LOAD. 


FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 





S. T. W. Ejector. 


pistnente For Raising Water from 

Deep Wells, Streams, 
cavations, &c. 

The cheapest made. Send fer 

rices 


P 4 
JAMES JENKS, 
Manufacturer, 
DETROIT, MICH. 

M. P. SATTERTHWAITE, Agt., 
Cleveland, 0. 
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(PATENTED.) 


Bischoff Metal Ceilings, 





It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 











L. 4. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA, KANSAS. 
SPICER MANUFACTURING CO., 


New Philadelphie, O 


General Foundry and Machine Work, 
Heavy and Light Castings. 


Privilege to make estimates solicited. 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 


80 EXCHANGE ST. 
GENEVA, N. ¥. 





OD Fred. F. Bischof Co, 
24 W. Lake St, 
CRATCAGO, - ILL. 
Wood - Working 
Machinery 


OF EVERY DESCRIPTION. 





No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Ai Planer and 
Matcher, Surfacer, Hand Planer, Shap- 
er, Moulder, Mortiser, Teroner, Band 
Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross-Cut or Swing Saw, in fact any 
Wood-Working Machinery, write for 
our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 
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PERFORATED METALS 0 of VERS con! we HARRINGTONS KING 
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284 Pearl St., 


PERFORATING (0: 


cor. Beekman. NEW YORK. 


iCcCAGO, 











IRON AND STEEL MARKETS. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 3 No. 1 a, $16 80; No.2 
Foundry, $15 80; No. 1 Gray Forge, red sh ort, 
$14 80; No. aGray F natty re $14 30; No. 
r American Scotch 4 ES bo ; 2 American 
Bo i $15 80. 


@0 (reported by Messrs. Rogers, Brown 
& erwin): Southern Coke No.1. foundry, 16 25 
1700; Southern Coke No. 2 Foundry, $15 25 
p = ew Southern Coke No.3 Foundry, $14 75 
@15 50; Southern Coke Nor, Softeners, $15 25 
@16 00 ; Southern Coke No. 2, ents 14 50 
@15 25; Ohio Silveries No. $17 50@I8 so 8 50; 
Ohio Silveries No. 2, $16 506 Ohio 
Strong Softeners No. 1, = a 00 ; Ohio 
Strong Softeners No. 2, 2 
Superior Charcoal Nos. 1 to'6, 18 50; 
Tennessee Charcoal No. 1, 18 
Tennessee Charcoal No. off $17 18 00; 
Southern Standard Car 23 00 ; 
Tennessee Standard Car Wheel, ae Ae 


FCINCINNATI (; ogers, Brown & 
RS: eS oe ol ae Coke, No. 1 
Serena $14 75@15 25: Southern coke, No. 2 
and No.1 soft, $13 75@$14 =; Hanging Rock 
Coke, No. 1 foundry, » $16 50@ PF ds ackson Co. 
Stone Coal, No.1 Book meg? 1700; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 


Han Rock Charcoal, No.1 foundry, $20 oo 


@22 00. Mix Irnons—Standard Southern —— 
grey forge Ry 50@12 75; Standard Southern 
Roe, marti 


$12 25@12 i: Cold Short 8 South- 
ern ke, grey forge, 12 75@13 00; Groom 
Ohio Neutral ke, grey forge, 2S, 15 0O@Is 50 
Cag WHEEL AND MALLEABLE—S' 

bama Car Wheel, $19 50@20 50 ; y rt oe fe 
Wheel, $18 00o@19 00; Lake Superior Car Wheel, 
$19 $0@20 50. 

BUFFALO fn and s by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Found oo; Mahoning and 
Shenango Val e eae No. 2 Foundry, Lit 4 
@oo 00 ; Ohio Softener No. 1, $16 50@oo 00 
Softener No. 2, $15 50@0000; Jackson Co., Sil. 
very No. 1, $17 80@oo 00 ; Jackson Co. Silvery, 
No. 2, $16 00; Lake Superior Charcoal, 
$18 25@00 00 ; Tennessee Charcoal, $17 50@19 00; 
Southern Softener No. 1, $15 75@16 00 ; South- 
ern Softener No. 2, $15 Co@I5 25; Southern 
Strong No.1 Foundry, $16 50@16 75; Southern 
Strong No. 2 Foundry, $15 75@16 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 

LOUsSVILLE (reported by Hall Bros. & Co.) 
Hot BLast a ee py No. 1, 
I B14 50; uthern coke No. 2, $1 
gu 2 coke No. 3 ose e0@ 1: 354 jittery 
Valley y Lake ore $00 oogoo 00 
Southern charcoal, No. “xP @x7 00 ; uth- 
ern charcoal, No. 2, $15 50@16 00; Missouri 
charcoal, No. 1, $17 00@17 50; Missouri char- 
coal, No. 2, $16 Ao = bag 08-97; — 
$12 1275; 0 2 25@12 50; Mot- 
ted. age 75@r2 oo. Carn WHEEL AND MALLE- 


ABLE—Southern & %. brands), $19 00@ 
1950; Southern ae hae $17 00@18 oo ; 
Lake Superior, $20 
— Louis Bn “ E Brown & 
Meacham): Hot Biast COKE AND coaL— 
Southern Goke t No. 1, $15 15 75; Southern 
Coke No. 2, $14 50@14 75; Southern Coke No. s, 
$13 75@14 4 Southern 4 Forge, $13 a5 
13 50; Southern Charcoal No. 1, ts) Meeoutl 
Southern Charcoal No. 2, $16 75@17 25 
Now's § No. 1, $15 99@16 6 00; it{asourl Charcoal F 2 
0. 1% fis 550; hio Softeners, $18 0o@ 
-. a Gia Wass ax ane MaLiaame _——. 
Lake e or, $19 50@20 00 ; ua —_ 359 
Coxs—East St. Louis. 
ane St. Louis, >> 
DETROIT (repo: os William F. Jarvis & 
Co): Lake Geoesior arcoal, all Numbers, 
$18 1850; Lake Superior (coke) Bessemer, 
7 758 B18 25; Katahdin (Maine charcoal), $oo oo 
Lake mney Coke, Foundry, all 
Lg ra eo oo an e Superior Coke, Found- 
ry, all $oo co@0o 00; Standard Ohio 
Black Band, $18 00@18 25; Southern No. 1 
as 25@ Southern hich Forge $14 
50; Hackson Coun Whe {piel Silvery, co@ 


i we eo@oo oo. Connells- 
vil e cobs, = 00. 


LOUISVILLE wepested by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 :0 
1500; Southern Coke No. 2 Foundry zs 7 
° 253 ap mg Coke No. 3 Found: 13 2 

$753 Grey Forge, $12 75@13 35 uthern 
e Silver Grey,  00@oo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; —s Wheel, 
$19 00@20 oc. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 25@16 50; No. 2 Foundry, 
$15 25@15 50; Grey Forge, $14 25@14 50; White 
and Mottled, $13 AQIS 5°) Warm Blast Char- 
coal, $18 00@20 oo; Cold Blast Charcoal, $22 00 
@27 00 ; Bessemer, $16 00@16 25. 


MERCHANT IRON AND STEEL. 















































Fiat Bar 
1% to 4 by % to 1 inch I 80 
4 to 6 by % to 1 inch I 90 
I a 196 by 94 t0 4 in 2 20 
14 & 1 y % to % inch I go 
1 &1 by % to % inch 2 00 
%, % an by % to & inch 2 20 
Round and Square. 

1 to 1% inch I 8 
3 tosh ince 2 00 
te aif inch 2 30 
a0 fo alae. + 
4 4% inc 8% 3° 
4% to oe 3 50 
Oval. 

Rio} inch 2 20 
to inch 240 

2 60 
" 5 08 








Half Oval and Half Round. 






























































1% to zs inch 290 
tor inch 2 50 
inch . 10 
: 3% 
wai aaee Band. 
16 inch 2 00 
jon Poy 4 ahestivnniaa encininters 20 
SERIE cocccesssnssutintenesers 3 Fs 
a fa AWM .....000-. seve secceers J 
1% to 4, Nos. 1g to 2 
1% to 2, Nos. 16 to 18. 2 
1% to 2, No. 19 2 
1% to 2, No. 20. 2 
1% to 2, No. ar 3 
13g to 2, No. 22. 3 
15-16, 1 and 1%, Nos. 13 to 15 2 
15-16, 1 and 1 ‘os. 16 tor 2 
15-16, 1 aNd 134, NOB. 19 ANA 20........cececeeeeeeee 3 
7 rand 1%, No. 21 
os .~y 1%, No. 22 
. to Is. 
s ee. 7 to 18 
» Nos. 19 and 20 
» No, ar 
No. 22 








13-16, Nos. 16 to 18. 
13-16, Nos. 19 and 20. 
13-16, No. 21 
13-16, No. 22 
Nos. 1 














Is. 


eecccedEeLEaed 
SYRSSPSSLSS SSI SSS SSSSSESRSSISSS SSB SSF 










































































» DIOR. BB BO BB accccccccccevecsccesevcvccccocececeecceses! 3 

» Nos. 19 and 20 3 

» No. 21 3 

» No. 22 3 

11-16, Nos. 1 13 to 15 3 

11-16, Nos. 16 to 18 3 

11-16, Nos. 19 and 20. 3 

11-16, No. 21 3 

SBOE, BUD. BB scocesceece cocere 4 

. Nos. 13 to 15 3 

, Nos. 16 to 1 4 

, Nos. 19 and 20. 4 

, No. a1 4 

No. 22 4 

No. 23 4 

Light Band. 

1% to 6 by % to 3-16 in 2 20 
id toeby Moe Ir and 12. 2 3° 
1 to 1% by % to 3-16 in 240 
I oo I Os. Ir and 12 2 50 
13-16 by % to 3-16 in 2 ze 

pam h 3-16 Dy NOB. 11 ANd 12.....ccccccceeeeseseees 2 
pow freed Ligand 3 00 
and 11-16 by Nos. 11 and 12......... anpenenneneeni 3 I0 
and $16 by Mos. tr INNS 3 30 
16 pA os. Ir and 12 3 40 

by % to 3-16 3 
by Nos. 11 a 12. 3 70 





Wagon Sox Iron. 











SCRAP IRON AND OLD METAL. 


Net Tons 
No. 1 R. R. wrought ac 


No. 1 wrought scrap......... 
No. 1 Machine cast scrap. 
Iron axles. 























Axle turnings 13 50 
Wrought turning (free from cast)......... «- II §0 
COE CERI cceec coccns covenesenettivesnsetionscs evsveee 8 OO 
Uncut wrought iron bollers...ccsecss---. soo IT 50 
Steel — plates 16 00 
Grate 8 oo 
Pipes omy fines (Clean) 12 co 






































Tank iron 12 50 
aoe and ad band iron 3 50 
se 
Wrought 4 drillings. II 00 
Malleable iron 9 50 
R ed Messrs. BLack & PoLLocg, Cin- 
nnati, 
road Wrou ‘ht $20 co 
No. 1 Country Wrought | oo 
Stove Plate. 75 
Machine Castings II 00 
and Sheet 8 oo 
Borings pe 
Wrougkt Tur Tt? ea 








THE CAMBRIDGE IRON & STEBL Co. 


MANUF 


SHEETIRON 0 SHEET TSTERS 


ent oguared Roof 


1 Sheet: a dpe 


pment! enc 


‘Soe T sree” 


WORKS CAMBRIDGE, OHIO- 








CLEVELAND ROLLING 


MILL COQ., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Moons oad and Billets, Steel An: pales, Des Forgings, fame. Bes and Goring Stel, Ghee 


Shanes Senge, Wee Se 


Steel Street Rails, Steel Oil 
Galvanized 


and Black 


eet Iron, “Soran Iron Roofing, Sheet Steel 





CATALOGUES 


Printed in the Hig].est Style of Art, by 


The Cleveland Printing & Publishing Co., 


Cleveland, Ox. 





DALLIBA, CORRIGAN & CO., 



































tock’ bavgted ofp, ty Hes. pe a > DEALERS IN 
isa SS gandu3 | Tron Ore & Pig Iron 
. 18 14 30 
Sheet Iron: g 3 
No. ro to 14 2 65 Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
No. bd 275 CLEVELAND, O. 
No. 23 to 24 4 
le I 
No. 3% | OGLEBAY, NORTON & CO., 
No. 28 +4 Successors to Tuttle, Oglebay & Co., 
Iron Boiler Pilates. Commission ‘oO is 
Tank, ¥ inch and heavier ..|\aron = res, 
CNo.1, 2 85 FROM MARQUETTE, GOGEBIC 4ND MENOM- 
<2 No. c “ = 3 > ISTRICTS, 
viense, “ 3 OLEVELAND, OHIO. 
Solid Firefox“ $i 


Steel Boiler Plates—1-4 in. and Heavier. 










































































Tank 275 
Shell............ 3 15 
Flange 3 45 
Marine Flange 3 85 
Fire Box 455 

Above "> plates 90 inches wide. 

£0 96 im. WIE........000.cceccccccccesscces ® extra 
96 to roo in = oe * 
100 to 104 in. wide sie * 
104 to 116 in. wide pecial 

American Oast Tool Steel. 

ROUND, SQUARE AND OCTAGON. cts. Bs 
1to2in. inclusive 09 
g16to¥%in “ 9 
7-16 to % and 2% to 3 in 10% 

¥% to4 in II 
j to Hy Fd and 4}... 10% 
to 6 II 
to c- pend 6% to 7 in 12 

3-6 in “4 
Fiats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick 7 
Bessemer and O. H. Steel. 

Machin base price, 2 7 
eed ery pri . 73 
S ring oe a 3 25 

eigh Shoe 
Toe Calk “ : 3 
Cutter Shoes, tapered and burr. « 3 00 
English Tool Steel. 

essop’s be 
ebema's * Best” > 
“ “Choice” .gOC 





Burden Boiler Rivets. 


» %, 11-16 and % inches diameter...... scvecsveeh C8 
%. %, 11-16 and % inch diam............4 68 











J. BH. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’e. Wleveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bar Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, - 


Sam’l. L. Matner, 
Prest. & Treas. 


Cleveland Iron Mining C0, 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 








Ohio. 
Fred. A. “>, 








Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND QO. 


PITTSBURGH & WHEELING COAL CO., 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, —_— & Wheeling 
R.R. Capacity, 3,000 tons dail 


Office, 6 Mercantile ee Butiding, 
OLEVELAND, OHIO. 


Like Ghipping Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Be pani on Columbus, Winter and Leo» 
ard streets. 


Cleveland, ®., Ww. Ss. A. 














BANK, "RAILROAD 


-~AND— 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for Illustrated Catalogu. 


THE CLEVELAND DESK CO. 


§7-99 Ontario St.. + + Cleveland, Ohie, 








‘Tem Iron TRApp Review. 








Plate Iron Washers 


A SPECIALTY | 
Even in Gauge, 
smooth and well 
finished | 
Cut from new plate, rolled expressty for the pur- | 
pose. a@ Write for prices, Address, | 


MILTON MFG. CO.. Milton, Pa. 





———_ 





: cA i 


Ge gi Se 





2 a Ph ge a aa eG Galo 0 





EDISON GENERAL ELECTRIG COMPANY 


EDISON BUILDING, BRVUAD ST., NEW YORK. 








Electric Lighting.| Electric Motors. | Electric Railways. | lectric Drills. 
tiie yeh FOR ALL POWER| PASSENGER,. | PERCUSSION 
AND AR 
SAFEST AND PURPOSES. | TRAMWAYS, AND 
Satu: | Sees: | MINE DIAMOND, 
IN USE. LIABLE. | HAULAGE. FOR MINING. 





Address Nearest District Office. 
DISTRICT OFFICES: 


CANADIAN DistTRICct, Bank of Commerce Building, Toronto, Ont. 
CENTRAL DISTRICT, 173-175 Adams St., Chicago, I11. 

ZaASTERN District, Edison Bldg., Broad St , New York. 

NEw, ENGLAND DISTRICT, 25 Otis St., Boston, Mass. 

Waciric Coast District, Edison Bldg , 112 Bush St., San Francisco, Cal. 
Paciric NORTHWEST? District, Fleischner Bldg., Portland, Ore. 

Rocky MounrAIN District, Masonic Bldg., Denver Col. 

SOUTHERN District, Gould Bldg., 1o Decatur St., Atlanta, Ga. 





IRON CLAD PAINT CO. ironciaa Paintce. 


Factery, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


[RON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
==" Ground in Oil. 


USED BY NEARLY ALL 
THE RAILEBOADS 





Trade Mark Patented. 


DIXON’S 


GRAPHITE 


PAINT 





HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I5 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 









OLEVELAND 


ALV ANIA2IN 


WORKS. 
H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 








FOR SALE. 


1 $250 BOND - First-Class Security. 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


W. N. A 


Reom |, 29 Euclid Ave., CLEVELAND, 0. 





FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 40-in. diameter, stroke 24 in., 1 to 190 strokes per minute; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Sprinafield, O. 





| 
VICTOR COLLIAU, CRANULATED RAW BONE 
Sole Manufacturer of the For Case-hardening and Coloring. 
Improved Patent For samples, prices, etc., apply to 
HOT BLAST | THE ROGERS & HUBBARD CO., Middletown, Ct. 


= COLLIAU CUPOLA =) AT ENTS 


287 Jefferson Ave.. For INVENTORS. 40-page Book Free. Address 
DETROIT, - MICH. ! W.T. Fitzgerald, Att’y at Law, Washington, D.C. 












a eee 


OUR I.INE OF TAPPING MACHINES. 





TAPPING MACHINES 
he odin 
"gt 
AUTO 
ATIC 


‘THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. (Catalogue sent on Application. J NEW YORK. 











PORTBLE, HAND OR BELT 2E™> CE JES 


pee CUTTING & 
ike Mies THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 


Strong,Well Built, AN STEAM E N G é Pe FE & 


ADAPTED TO HEAVY, CONTINUOUS WORK: 
EVERY ENGINE TESTED UNDER FULL LOAD. 


| Suitable BOILER Siredintcdctivery 













FOR DESCRIPTIVE CIRCULARS ADDRESS 


mo? CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 
Ss. T. W. Ej ector. =eenerr Metal Ceilings, 





(PATENTED.) 





It will pay to investigate 


DISERAREE For Raising Water from 
and write for catalogue. 


Deep Wells, Streams, 
cavations, &c. 

The cheapest made. Send fer 

rices. 


P ; 
JAMES JENKS, 
Manufacturer, 
DETROIT, MICH. 
M. P. SATTERTHWAITE, Agt., 





Estimates submitted on ap- 
plication. 


YE. 
cara Fred. P. Bischof 4, 


24 W. Lake St, 





: 








Cleveland, O. CATCAGO, - ILL 
L. H. OLDFIELD. | Wood - Working 
Machinery 


Merchandise Broker. 


Correspondence Solfcited. 


WICHITA, KANSAS. 
SPICER MANUFACTURING CO., 


New Philadelphia, O 
General Foundry and Machine Work, 
Heavy and Light Castings. . 
Privilege to make estimates solicited. — ane 
No. 2 Clipper Planer, Matcher and Moulder. 


OF EVERY DESCRIPTION. 














The Dunnning Boller. When in want of an Ar Planer snd 
OLDEST AND BEST FOR | Matcher, Surfacer, Hand Planer, Shap- 

A FO er, Moulder, Mortiser, Teroner, Band 
4 16,0001 * | Saw, Scroll Saw, Gang Edger, Rip Saw, 
‘Aloo Steam Engines | Cross-Cut or Swing Saw, in fact any 
and Boilers of all | Wood-Working Machinery, write for 


kinds and Machine " 
ei. wey | out special prices and catalogue 


wey oewtrac | INDIANA MACHINE WORKS, 


IRON WORKS. FORT WAYNE. 


80 EXCHANGE ST. 
GENEVA, N. ¥. IND. 





















_ BS Puyp 4 


@OaO 











ite 


Lp* 


— = le 














Lan 
—— 





"Te Iron “TRapPe Review. 














PERFORATED Vans oF 


pES© 


rec ae 


v THE HARRINGTONS KING PeR* 2B 8z N° G 


284 Pearl St., cor. Beekman. NEW YORK. 











IRON AND STEEL MARKETS. 


PIG IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
fu Bo No. ‘Sis 8; i 1 Gray Forge, gst eee 

1 ©. 2 Gray For neutral, $14 30; No. 

4 Beotch $16 bo: ; 


No. 2 
Scotch, $s 8 eg 


CHICcAaeo (; by Messrs. Rogers, Brown 
& Merwin): Oeeethere Coke No.1. iendty, 16 25 

1700; Southern Coke No. 2 Foundry, $15 25 
po fen} Sonthern Coke No.3 Foundry, $14 75 
@15 s0; Southern Coke Nor, Softeners, $15 25 
@16 00; Southern Coke No. 2, Softeners, $14 5° 
@15 25; Ohio Silveries No. 1, $17 »O% 4 
Ohio Silveries No. 2, $16 50@ 17 50; 
Strong Softeners No. 1, $18 00@19 00 ; Onis 
Strong Softeners No. 2, $17 25@18 25; Lake 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. % 18 19 00 ; 
Tennessee Charcoal No. $17 18 00; 
Southern Standard Car Wheel, $ar 
Tennessee Standard Car Wheel, $00 co@oo co, 


FCINCINNATI ( rted by Rogers, Brown & 
A ): Founpry Irons—Southern Coke, No. 1 
any; $14 7591S 25: Southern coke, No. 2 
and No.1 soft, $13 75@$14 de Hanging Rock 
Coke, No. 1 foundry, » $16 50@ 17 59; ackson Co. 
Stone — = I “Foundry, = - —- 
nessee No.1 foun I 17 50; 
Hangin; Rock Charcoal rcoal, No. 1 foundry, oF RY 
@22 00. ILL IRons—Standard South ke, 
grey forge. ok 50@12 75; Standard Goutbarn 
oie matt $12 sen 2: Cold Short South- 
ern ke, grey, forge, 12 75@1300; Strong 
Ohio Neutral ke, grey forge $15 0« 15 5°. 
Cag WHEEL AND MALLEABLE—Stan. 
bama Car Wheel, $19 50@20 50; pone wa Car 
Wheel, $18 0co@19 00; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO ing and s by Rogers, Brown & 
Co.) : Mahon ng and por ap ig Valley strong, 
No.1 Found 50@oo 00; Mahoning and 
Shenango Val e yaw meg No. 2 Foundry, Chic 
@oo 00 ; Ohio Softener No. 1, $16 50@o0 00 ; 
Softener No. 2, $15 50@0000; Jackson Co., Sil. 
very No. I, $17 80@o0 00 ; Jackson Co. Silvery, 
No. 2, $16 80@o0o 00; Lake Superior Charcoal, 
$18 25@oo 00 ; Tennessee Charcoal, $17 50@19 00; 
Southern Softener No. 1, $15 75@16 00; South- 
ern Softener No. 2, $15 00@15 25; Southern 
Strong No.1 Foundry, $16 50@16 75; Southern 
Strong No. 2 Foundry, $15 75@16 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 

LOUsSVILLE (reported by Hall Bros. & Co.) 
Hot Biast Founpry—Southern coke No. I, 
$14 2 O14 50; Southern coke No. 2, $5 Ors oo: 

coke aho 


Sou No. 3, $13 00@13 25 
Valley , (Lake ore mixtures $o0 ra] 
1700; South- 


Southern charcoal, No. 1, $16 0: 


0; Southern a 7 00@18 oo ; 
Ta’ e Superior, $20 

Sr. Louis ene rb Rogers, Brown & 

Meacham): Hor Biast COKE AND CcoaAL— 


Southern ecke 3 No. 1, $15 9 15 75; Southern 
pag oo4 2, $14 S0Or4 75 75; SO = agg | No. 3, 
13 75@14 00; uth Grey orge, $13 2 
13 50; South thern Charcoal No. I, $17 25@17 7 $8 
Southern Charcoal No. 2, $16 5 17 25 § iifasour! 
Nos § No. 1, $15 59@15 hn} ~ ‘ . 
°. ir 0K a io issourl Charcoal 18 c0o@ 
ay : Sosss AND MALLEAB 


Lake 8 $19 amy So — _ 
e 8u or, $19 oo; Southern, $19 50@ 
. Coxs—East St. Louis, 

$000; St. Louis, nnteg 
ETROIT (repo: bam ep arvis & 


umbers, 
oke) Bessemer. 
a7 73 756 i od Katahdin (Maine charcoal), $oo 00 


t s0@18 s 8 rio Coke Fot os 
Se, “i I yt e Superior e, Found- 
ry, all $00 co@oo 00; tandard Ohio 


Black Band, $18 co@18 25 ; eraars No. 1 


$16 as@ne on County” Onich pn $4 00@ 

H un very, 0o@ 
425 ¢ Old Car > ty (Ohio) 8 Connells- 
ville Coke, fo. Rigs 

LOUISVILLE Hull & 
Co.): Southern 


15 00; Southern Coke No. 2 Foundry $13 75 
“4 255 Southern Coke No. 3 Found 

$753 Grey For, $12 75@13 25 5 . authors 
& e Silver Grey, ’00@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; 2 Wheel, 
$19 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 25@16 50; No. 2 Foundry, 
$15 25@15 50; Grey Forge, $14 25@1450; White 
and Mottied, $13 Qs Warm Blast Char- 
coal, $18 00@20 oo Cold Blast Charcoal, $22 00 
@27 00 ; Bessemer, $16 00@16 25. 


ay cg Ne , 7. o. 3 739 


MERCHANT IRON AND STEEL. 












































1% to 4 by % to 1 inch 1 80 
4% to 6 by % to1 inch I go 
I pon OC tock 2 20 
I I ry ° ne I 90 
I oe % to % inch «2 00 
%, % an by % to & inch 2 20 
Round and Square. 
sto ys ince I 80 
2to inch 2 00 
to 3% inch 2 30 
3% to4 neh 2 80 
4 fe a% inch dint 8 30 
4% tos 3 5° 
Oval. 
oo ie ine poconecnccoccssngo ens csnssosoosnecsesccosnosces 2 20 
to % inch 2 40 
2 60 
+ | soe§ 08 








Half Oval and Half Round. 







































































































































































SCRAP IRON AND OLD METAL. 
























































Tank iron 12 50 
and band iron 9 50 
iron 8 50 
Wrought drillings. II 00 
Malleable iron 9 50 
R ed 7. Messrs. BLack & PoLLocx, Cin- 
nnati 
ilroad Wrought $20 co 
No.1 Country WON cctecssmapsescthesaisee 4 00 
Stove Plate. 75 
Machine Castings II oo 
and Sheet 8 oo 
Borings 90 
Wrougkt Tur Tt? es 








THE CAMBRIDGE IRON & STEEL (Co. 
SHEET IRON »° SHEET STEEL 





dpecialty 


phBRDG 


So: TSTEY 


> WORKG GAMBRIDGE, OHIO- 





MILL COQ., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Steel, Steel Street Rails, Steel Oil 


i Kinds, Iron and Steel Boiles Plates, Galvanised and Black 


Iron, Corrugated Iron Roofing, Sheet Steel. 





Printed in the Hig!.est Style of Art, by 


The Cleveland Printing & Publishing Co., 



































inch. 
; woe luch - Neer Tons 
te % inch ‘B10 | No. 1 R. R. wrought scrap.......ccscssseseeeen $13 00 
3 4 No. 1 wrought scrap. 16 50 
a - | nal 1 Machin ecast SCrap........... eccccoccceses IX 50 
Band. m axles. 23 50 
% to 6 sie sedi : 2 00 Wrought turing (free from cast) 7 = 
Wn I ae i i csonsuieatine waiseeditawdlh Tk 4 Aan TI iesRiasistipramneinnansstiniticiemen . 800 
oF | eccvccsonccoscocesccoces B x Uncut wrought iron boilers.......... II 50 
| ho | SenGMS ~....coses- cove vecseore § boiler plates. 16 00 
Grate Bars 8 oo 
Hoops. Pipes and fiues (Clean) 12 co 
1% to 4, Nos. 1g to 15. 2 60 
1% to 2, Nos. 16 to 18. 2 > 
1% to 2, No. I9. 2 
1% to 2, No. 20. 2 90 
1% to 2, No. a1 3 0 
1 to 2, No. 22. 3 I0 
15-16, 1 and 1%, Nos. 13 to 15 2 80 MANUF 
15-16, rand 1 . Nos. 1 tor 2 90 
15-16, F and 13%, NOS. 19 ANd 20.........c.cceeceseee 3 00 
15-16, 1 and 1%, No. a1 3 Io 
I * I ey No. 22. 3 20 
. I Is. 3 00 
Ni I \mian 4, 
ae ap eel os > pMBRID Gs: Sguared Root 1 Sheets 
P ara. 21 3 30 S ; 
Oo. 22 3 40 —> << ° 
13-16, Nos. 13 to 15.. 3 20 Be > Ca 
13-16, Nos. 16 to 18 3 30 FINED \A 
13-16, Nos. 19 and 20. 3 40 9 
13-16, No. 21 3 so 
7” No. 22 oo 
Nos. 13 to 15. “3 30 
, Nos. 16 to 18 3 §0 OF Fice 
» Nos. 1g9and 20 3 fo SPICE 
» No. a1 3 < 
» No. 22 3 sg 
Ini6, Nos. ito 3 
- Oo 
Ho, Nos. 19 and 2 3:| CLEVELAND ROLLING 
11-16, No. a1 
BEER, BIG. BBocccoscecce seovee > 
Nos. 13 to 15 3 80 
, Nos. 16 to 1 4 00 
» Nos. 19 and 20 4 10 
, No. 21 4 
, No. 22 4 Pa Blooms and Billets, Steel An; peice Forgings, Bar and Spring 
No. 23 4 50 Barrel Hoops, W: yt 
Light Band. 
1% to6 to 3-16 in 2 20 
1 t0 by Now. rand ia 2 
1tor 16 in 
I pe I hg A and 12. 
13-16 by % to 3-16 in 
ons 3-16 by Nos. 11 and 12..... 
and 11-16 by % to 3-16 in eevee OO 
and 11-16 by Nos. 11 = 12 3 I0 
— o« ped) om 3-16 in 3 30 
by - os. 11 and 12 3 40 
or 3 
Os. Ir re | 12 3 70 
ape apeuncaeges DALLIBA, CORRIGAN & CO., 
inch, beveled Nos. tr and 12......2 80 
inch, ope, 7 13 and 14......3 00 BRALIES oF 
inch, “ re “rand 12......3 10 ° 
nce, «andes © | Tron Ore & Pig Iron, 
Sheet Iron: 
No. 10 to 14 265 | Reoms 716, 717, 718, 719 Perry-Payne Bid’g, 
No. 15 to 17 275 OLEVELAND, O. 
=~ I _ 21 2 99 
oO. 22 24 31 
No. 35 to 32 OGLEBAY, NORTON & CO., 
No. 28 [> Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 
Iron Boiler Pilates. 
Tank, % inch and heavier 2 60 irom 
o—_s., = * 2 85 FROM MARQUETTE, GOGEBIC AND MENOM- 
CHNo.:r “ ” 3 I0 INEE DISTRICTS, 
CH Flange, “ . 3 85 OLEVELAND, OHIO. 
Solid Fire “ s 4 





Steel Boiler Plates—1-4 in. and Heavier. 




















275 

Shell............ 3 15 

Flange. 3 45 

Marine } Flange 3 85 
4 

Above includes plates goinches wide. a 

go to 96 in. wide $c D extra 
96 to roo in. wide....... sonsennevecovensensees es * 
100 to 104 in. wide.............+. ecceececooees a. * 

104 to 116 in. wide pecial 





American Oast Too! Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 


















































1to2in. inclusive og 
g16to¥%in “ 9 
7-16 to H and 2H to g It............csecsesreesese oon IO 
¥% to4 in...... II 
} to 11-16 and 4}...... 1036 
6in 11 
to 9-32 and 6% to 7 in 12 
#6 in 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick 
Bessemer and O. H. Steel. 
Setinny base price, 275 
Opria 4 3 23 
Toe Calk = $a 
Cutter Shoes, tapered and burr. ° 3 0° 
English Tool Steel. 
ee * Best” _ 
“ “ Choice ” .g6c 
Burden Boiler Rivets. 
» %, 11-16 and % inches diameter...............4 68 


4. WH, 11-16 and % inch diam............4 68 











Jj. B. OUTHWAITE. W. @. POLLOCK. 
J. H. OUTHWAITE & CO., 
Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’ld’. Wleveiand, O. 





THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 
Fred. A. Morse, 
Sec’y. 





Sam’l. L. Matner, 
Prest. & Treas. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 

Rooms 4 & 5 Mercantile Bank Building, 


CLEVELAND O. 





PITTSBURGH & WHEELING COAL CO., 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, — & Wheeling 
R.R. Capacity, 3,000 tons dail 


Office, 6 Mercantile a Butiding, 
OLEVELAND, OHIO. 


Like Shipping Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Po ni my on Columbus, Winter and Leo» 
streets. 


Cleveland, o., Ww. Ss. A. 














‘BANK, RAILROAD 


—AND— 


OFFICE + PURNITURE. 


Interior Work a Specialty. 
end for illustrated Catalogu. 


THE CLEVELAND DESK Co, 


97-99 Ontario St.. + ~- Cleveland, Ohle. 
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MACHINERY SUPPLY MARKET. 

















eeeees eneneeeees 


eens CeeeeerEe cores 


is 7e 
Anvils. Nats and Washers. 
L 5.) Bise of bolt inches 5-16 fy I 
peastee 8 7 






























and t Doub 


Shultz Raw Hide ) Leather Belting, double, me 


Boston Belting Co’s standard dis 7e iiossiiaieal 
a rs die Gots pty cpr re 
Hoyt’s Short Lap dis 45 eta 
Cleveland Rubber Co. extra standard .dis6o&10 | Zinc and Tin 
Ghults Raw Hide Leather Belting, single, I 0 RAS SRE 
is Malleable (Hammer’s), No. ae ag aoe 
MO. g, $4.40 PB OS..........cceresesseee J Toke 





Stan oak Sask 
Alexander Bro 
Blowers and Exhausters. 


PNR Packing, Steam. 
























































































































































B. F. Sturtevant’s dis 20 
Boston Blower Co dis 
Buffalo............ dis 35 
Borax. 
8 Bi2 
# aie 
asia 7) 
bs eg CERYOM........000eeeeeee % gross 12@12% dis 10 
Blue. evceeeeMll® BS 
Ohucks. 
y Ind dent dis 
Cuchguan’s ¢ Jen Inte dis 40 
yd | en ovis go 
« in” Brass Workers............ dis 30 
“ il dis 
Wescott’s Scroll Coens ti dls ao8 
” Peeeenent mseenanensessssecs ais “ 
Horton s Univer = = Z Rope. 
Whiton’s Independent dis 45 | Manilla, % inch and ovet...........0..s:000« Drs 
National © bin tion “ss . Sisal, % inch GI OEE seenctnecesovnntasascteiod 3 B 
pe a dis pod eon Sand Paper. 
Morse " I . 
2g Combination Lathe..............- di TE, FE, WRTtOM'B.. ccccccoccccccscoccovcsscceee cocced dis4o 
ae erie disas” | New Hngiand Fiint ‘ais 
“ Universal Lathe..............c000.Gi8 40 Barton’s Garnet.........cccsssecess-see ecccecccoceecs 20 
a Drill dis 15 Saws. 
Cutters and Reamers. Disston’s Circular ais 40@10 
6 n 2 20 
Cleveland dis 10@15 “ 11 Net 
Pratt & Whitney Ais 10@15 Saw Stubs dis 20 
Standard dis 10815 vehi: = Ren eRe dis 20 
Brown & Sharpe, wwe A — ee eeeees dis 15 “ © Star dis se 
Gear Cutters........... ove B IS Saw Swa Disston’s dis 20 
a Atkins’ Cicular Saws dis 40845 
cast Steel........ z2 me Mill, ——' = tyre Saws..dis 40&10 
iron, steel points & ha Wood Saws 08 eeecceee qok&ie 
Drill and Drill Sockets. Cross-cut Saw6.............. dis yoc per ft 
° twist \——"— . dis so&r1o ne Dexter Cross-cuts SERIES “ 50c 
Morse Straight shank to “s ee ee ry dis goc 
I —— a so&10 “« | Tuttle Tooth Sree ona ase“ 








sree tape and Straight shank Larger 
than 1 











































































































ustry File Works, hand cut.............+ 
Hammers, 


dis 25 
saceotesoousosesscnesonessetsooossonoooees 25 
Standard Twist Drills ................... dis SSas 
Cleveland “ =“ sees» eeees coeveesee Gl LS sents 
' fmery. 
; fF a4 0 a to Four Cc. FP. “ 
at. 159. =. PF. os sad Malay SRE LIAEI EE Ais 45 
akaapareia rews. 
ip kees “hese eh seveensnees ise ies ue Wood Screws—New List 1890 
locecccceee sc i I 
10 Beansvreia case ¢ c Ke sc viet heed oe i RE tere ais ae 
o Dcans,lessthan Flat head brass. 872% 
I cecccccescceecesereeses 10 ¢ io ¢ 7%c Round head brass dis 65 
Emery Cloth and Paper. Square Cap. , is 65 
Ba Adamson & Co dis 50 one £ ) oped 
H. H. Barton dis so@so&io | Machine, fiat head, iron dis Po 
Emery Wheels. Machine, round head, iron dis 60 
Detroit dis Bench and hand— 
Norton’s dis Lag or coach dis 1e 
Grant dis ~ Coach, patent gimlet point...........ccccccoese. GIS 75 
s 
Celluloti senseccesoncoece dis 10&33% Shovels and ana 
Northampton dis 55 | Ames’ list November 1, 188s... srosessll® 20 
hal ....ccccccercccccesecese dis 6@70 BIER sencnasccesnenk-thicenssorse cesevqupesnecsonsoserses dis 5.25 
Vitrified s6e | Hussey & Binns, railroad..............00 ovis 
Vulcanite dis 10&10 Taps. 
Files. Cards, Hand and Nut to 2in......... dis 50 
BICHOISOR........00000 seeerseeeesnees dis 6o&10@6o&1o&16e | Carpenters’ ” - eacovececed 8 50 
e o Wrssenccccveccccccevessceccecoscoccconce ses dis 25 | Morse - 9 46 aqeevcceoed dis 59 
Kearney & Foot..........00+ dis 60&1 1o&10 | Pratt & Whitney ad * new list dis re 
Black MONA... .crcecereeees dis 608&1 1o&1o | Machine Screw Taps dis 55 
DTOBER..00ccccccccreecscecccceceerece I TORIC | Pipe Taps to 236 Ith......sccccecceceeceressseecesens dis 70 
uy} dis Stay Bolt Taps dis 25 
es 870 | Stove Bolt Taps dis 50 
@tub’s . dis 25 | Pulley Taps............. dis 40 
“ae 8 30 
olds Bros.’ Hand Cut..................... dis se Tyine = & 





vine fae liet, Jan. 15, 1887. as 
Heavy hanuners and sledges under 5 Ds. F 
over 5 Is 14c, new list. 





No. 12, Flax Twine, and B44) as ae — 

_ a = LE <i “ — 

Bt y Heme a (Spring ie ss ° 

11 Ht Se 
15s@1 

















Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St... PHILADELPHIA, PA. 








IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


vilege to make estimates solicited. 

















Vises. 
Solid Box “sr-the te 
Prentiss. —— 
sterher xen 
dis 40 














Brass and copper 
Bright and annealed, van as, ane 7081 
108 : 


‘dis 
te | Soppered wos. to x8; market st..dis 
wanized Nos. oto 18 “ =“ ...cccosse 








Tinned market Nos. © tO 18.........<006 seoees dis 6734 
Cast steel dis 5s 
Tinned Broom Wire.......:....0+ aie EOS 
Annealed Grape, Nos. 10101 ketiounine © cocee ee: 75 
Annealed Gra dis 


Stub’s Steel 


























a@ Send for Catalogue D. 


Automatic or Slide Vaive steam 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 


Webster, Camp &Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


impreved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, fer round er 
Gat repe. 
Wire BKope Haulage 
Machinery, 


' BEndless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Enaines, Sheaves. 





KRIiIME is 


OUR 





&S 
Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 


PRINTED MATTER ON APPLI- 
CATION. 






WIONE:Y =: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Registers 


Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers and just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury St., Boston, Mass., U.8. A. 





FA CHEETICS FOF 


THE THOS.D.WEST FOUNDRY, co 


CLEVELAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAPACIT* 
ECONOMICAL’ 
SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 








F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STEEL ALPHABET S 


et Py 8 






Steel Name Stamps (1-16, 3-32 
or inch letters, 5c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


Davin) W.J. BURTON & C0.’s 


cians Galvanized Iron Cor- 
JL] nice Works, 


tn Detroit, Mich. 


Send for illustrated 
ef} catalogue and prices. 


Mention this paper. 











ELECTROTYPE 


FOUNDRY 

















SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Irop 
and Steel, 


DESIGNED FOR 


Klevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


e COLUMBUS. OG. 
CHAIN Chicago Office, 48 S$, Canal Sti 















































Beeasaag 
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He oe, 
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THE BRIGHTMAN STOKERis MG eames 


ie Ge ee Oe ee ee On Se WORLD. 


RiPTIVE PAMPALET 


THE BRIGHTMAN STOKER C2: 



































































































































































































































HARDWARE MARKET, —— 
cimsiniiaion Nailand Spike......... eebeGaney copverceiin’ dis I 
Double Fy list ar TE 
Augersand Bits»  # #&# | “Bee”..«.... seccscrersccssoeses TOSS $12, dis a5@as&s 
B DERB cccccccsescovensnse coset di: 
Soumee augers an cee pt a Hanger 
k’s Douglass Mfg. Co dis a Barn door, old patterns...........dis ae 
Russell tre Bits, augers and bits............ (Anti-Friction)............ ss0-.., oe epesed 
ave Bits Clark's small, $38 H SCTANCON...ccccsrcrccoersecseees 
arge, $26 dis sess Kidder’s. dis wis ss 
Hollow Augers, Ives’ Terry’s Patent....... <§ in., $12; 4in., oe dis 50&5 
Hollow Augers, Bonney’s Adjust. 8 Paragon is 40816 
oon $48. 7“ mm - dis 40&10 | Richard’s iS apie 
pe — 7 Aan v 8 20810 Horse Nails. 
Gimlet his common.......... per gross $3 oo No. re 8 6 
Standard Bit Stock Drilis.............. Ais Sok toes petnan sable, BB 35 tsuan dis 40 
Bhip AUZErs....ccccecceeeee evooreGis ISKIO@IS&10&5 D..18 19 = aI 23 dis is 
isin dis 25&10 
iret a 6 Special Brands— map ai Horse Shoes. . ‘ 
rs a loz $7 co ag at factory. keg $4 ce 
or mrseasecs Bac oo | R. I. Horshoe Co., Perkins’ Imp. at 
oe s co factory keg oe 
Bolts. Mule Shoes, at factory... KES Bs 
Cast iron barrel bolts. dis 70 Knobs. 
Cast iron shutter bolts, etc. dis 70 Cossings japanned.......... gross yh dis 6Go&10 
Cast iron chain bolts...........0000 sssoei® 65810 rub be dis 7o& 10&5 
Ives’ patent door bolt... ....+ pccbigeaeabiaed 60 Hemacite Searles new list.....dis 40&1 
Wrought iron barrel bolts...............0cccesgsis 70 — Ena me leidadabates Sosboseecedes ovccnesn: 
Wrought iron square  amnagam Por. j we eaneiene —benesoownesd dis 
Wrought shutter bolts......... 60. sccesseees dis 60&10 —_ Por. nick! kaeawe evcecceveewsevcoce gueoscoull 25 
bacagat list Door Por. plated. $2 25 
. TIBB ncccccccceeesss 
ein seen ae me Locks, Bolts, me, 
Carriage and fire, Philadelphia pat- va P. & F. Corbin, Locks and Bronse Goods. 
ion om 7510 | Door locks, knobs and latches. seeeeneeeds 60&10 
pohikg Escutcheons and ke is ae 
Plow bolta dis Padlocks and padlock is dis 7 
Machine ie veh Bell pulls, miberal "porcelain and jet dis Soi 
Bu 73&1 Bell pu‘ls, genuine bronse...... sesssereese iS 60810 
Buckets, Elevator. Lever bell pulls, uine bronze........dis 60810 
Butts’, genuine ze. 6o&10 
dis so&re ’ bronze plated dis 60&10 
Butts. Store door locks and latches........ dis Gofere 
Wrought brass dis 7s&10 | Shutter hingestfia; i “dis Go&tr0 
Cast brass, fooee joint aie | Sustaer tines emese ening wrens tie Sebce 
— —- dis sok Flush bolts, genuine bronse SRS Ree dis 7° 
, NATTOW....... cbecsnbelicuel u obs. bronse........ = ee 
Fast joint, broad Ais so&r Shutter bars, eepuine br dis 
a. qo am lifts, genuine dis 
~ on “4 ro | Sash lifts, genuine bronze.............0+-+++00 
Loose joint, jap. with acorns dis yosero | Pest, Daiyeems pintes, genuine bronse.— dis 6 
Loose p: Bin, bee ae — beter pull genuine bronse....... coors 70 
Leese , japan: acorns....... ssoenseed gen 
iouee Leese a ae, jap. plated tips.......dis yo&1o | Bern ph F = gy uccomebenementns pape 
Wrousht, fast icist TIATTOW. ...2...00000+ dis 7o&10 Bishop’s Buckeye Sash Locks...... B gross 
Wrought, Io yao es weececccemneenid 7o& 10 Plambs and Leve s. 
oose road 8s 
Table y= , ete... dis ae Standard list.. dis 7o&10 
har teehee dis 7o&10 | Pocket leveis. dis 7o&10 
Tig t inside Mi Recsoccisce skecsadeeecpecsen’ dis [a Davis’ inclinometers.................+ soos lo&r10 
pin 3 10 Pum 
Light loose pin dis 70&10 ae 
Gietern, leery mee pcconssece areoseoasd dis ———o 
ized Felt d Buaildi P e er spou makers — 10 
Comets —— ang Papen Pitcher spout,cheaper goods........... 
(POWERVILLE BRAND.) 
Per roll of Pokes, Animal. 
Eberts Bros., Detroit. 500 8q. feet. | Bishop’s I. x. & doz $6 oo 
WHO. 3 GI RGED cnsovcceveceonecescon sennsenenesonccesn scene $1.25 | Bishop’sO K doz $5 25 
“Aa,” Stringed Roofing, Light.............c0s0 1.50 | Bishop’s Pioneer dos $3 75 
me " Stringed Roofing, Medium............... 1.75 | Bishop’s American dos $2 75 
“e ‘ Stringed Roofing, Heavy............0ss00 2.00 
Stringed, Rosin-Sized..............cccscsssseee 1.00 Rakes. 
MILCELLANEOUS. Se ae 
Asphaltum, Trinidad Refined, $ ton.....$30.00 Bazo 

“asphaltum, Fine Grade, @ D................ ai > 
Gams Teak Beis, Fa, Oe Wcccncrencesccccecceensee . R. To dis 20 
Coal Tar Felt, 2 Ply, ® roll 108 sq ft...... 1.42% ostenholme yy ke ice aileil $108. dis 16 
Coal Tar Felt, pe $B roll 108 sq ft...... 1.85 Rifle rasor d +5 se net 

Roofing Pitch we eccentuonenbagoontoescessccase 
Rat Killers. 
Ohains. Belew yler’ O...crcccocceccrcccccceee B gross $15 ce 
Revised List. 

Trace, 6%-10-2........ ® pair 1.03 Genles. 
Trace, 6}4-10-$........ a? eee §0&10 | Hatch, Counter, No. 171............s0000 B dos $21 ee 
Trace, re. poconeesens pair 1.11 Hatch, Tea, No. 16z......... ecccceses B doz $6 7S@7 ~ 
iter Chain, list June, = dis 508&10 Chatillon’s s Grooase.. sse 
German Gail ii list of June, 1887...... 10@60 | Family Turnbullas.................00 dis go@30k& 10 
Garenenaps Teas mp Chain........ ...... woeeeed ae @6 | Scale ony Any y- pal ofjanuary soit ~ 6 

Chain, I 10 12, 1882 1o@so&1 
fack Chain, Brass 75 " 
Xe. Screw Drivers. 
Stanley R. & L. Co.’s Varnished 

Socket Framing and Firmer........... eeaceccced dis 75 Ha ites ssoeehonecse dis 6s&1¢ 
Socket Framing and Firmer, Buck Bros..dis go | Stanley R. & L. Co.’s Black Handles.dis 6o&10 
oot oat niten, and Framing, L. & i aaliaiin Sets interchangeables...............% dos $18 dis a5 

Tanged FArmers....ccccsccsscsscsscscsseseee 4o&re Squares. 

Outl . Steel and iron 

—_ Nickel plated... sevrscceessareeeers dis 75&10@8o 
Table net | Di a try square and T 8.000018 45810 
Excelsior Pocket net | Winterbottom’s try and miter...........dis ge&re 














Pails, water, 12 Qt.........ccccceseeees $4 00 $4 50 §...... 
Dairy, 14 qt 45° § 00 ...... 
ASD BB Ob ecorcescsccccsececsccccsccsecse ; OP “necks ceanee 
Sugar ...... ©0 6 50... 
TROD cccccccscncccsenscscesccccesopeocess Genees § 00 reveee 

z GOB semis sain 
Chamber 5 x 
BOD =—§s_—«§— Bs caccccccccccccese 65e 750 8 50 
Commode 


ars, slop, 5 faba. 14 Qt..ccoee 8 OO 9 OO 10 OO 
Basins, wash— 








BONE SOM ciisncsncecees eens eccoecccscccos 200 2 25 reese 
12 inch.,. 225 275 $25 
TOEE BUG scccssccccccosccesonsssoosensese 275 325 375 
I illlsccinhsacesshnetehiantebioodia +325 375 425 
TIE MI ccniniiccccsbiatacansortesensn: caneud Si was 
DONNER TOT, csccisnensnaiesiasennenns -dstene yt ee 
Baskets, waste paper, 13 TMcnncse cnnene 6 oo 
Spittons, ‘‘ Daisy,” pressed 
8 inch. 42 45° 500 
TO ON IHC ANCH...cccccccccesecseeee oo 6 50 7 50 
No. 1 plain; No. 5 decorated ; No. 5X White 


decorated. 





Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks ail kinds 


dis 774&10 
Steel carpet tacks all kinds... dis 75&10 
Swedes iron carpet tacks, all kinds 





10 
Swedes iron tacks dis ee 
Swedes iron Upholsterers’ tacks........dis wen 
Tinned Swedes iron tacks............... &10 











ais dis 77%&10 
American iron cut thcks.................dis 77%&10 
Coppe: # (aah. eanennuale ne — , — 
Copper finishing and trunk nails...... 10 
Cigar box mallee dis so&re 
A aapepeee nails. dis 60&10 





Hungarian nails and miners’ tacks. — 6o&10 












Gimp, and DIGI, coomsengeoccccecsnccsd is 774%&10 

sd tinned. or 6o& 10 
nei ok clout nails.. dis 72%&10 
Tinned trunk&clout nme: 66810 
Basket nails dis 66&10 
Chair nails dis 66810 
Common and patemt Drads....ccc..c0+++-- is 66810 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, gor Roe Buildin 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


pa E*wllier Bros... 
JEWRLL LEATHER BELT, 


and REVERE RUBBER CO. 











(48 SUPERIOR STREET, 


CLEVELAND. 





> THES 


)ROBERT AITCHISON 


ERFRATED: METAL: (0 


‘~ CHICAGO, ILL.-:: 


‘ \yY aN) . 4 * sq. : 
>PERFORATED METALS OF ALL KINDS 
OFFICE 510---265 to 269 DEARBORN ST. 

WORKS AT SOUTH CHICAGO. 


THE Ecan Co. 


Nos. 25! to 271 W. Front St., CINCINNATI, OHIO. 











Builders and Originators, Designers and Constructors. 


Wood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 
PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES, 
PATTERN SHOPS, 
General Wood-workers etc. 
With the latest and most advanced 


type of machines for fast and per- 
fect work. 








New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


AKRON CHEMICAL CoO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
160 State Street, AKRON, O. 


Send for Catalogue and information. 
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Classified List of Advertisers, 


The star (*) indicates th that the adv. appears 





te weeks ; dagger (f) oncea 
the doubts panty once A ey —— 
Pace 

Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... 9 
Belting— 

Fuller Bros., Cleveland.............. euventeccosaeies 15 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland..............cseee sere 16 





Bollers and Boiler Attachments— 


*Chandler & Taylor RE 
Skinner Engine Co................ 
Geo. Place, New York, N. Y.. 











Southwark Foundry & Machine Co.. . 19 

*Leffel Water Wheel and Engine Co......... IL 
Blewers— 

W. H. LaFountaine. Cleveland, O.............. 18 

E. H. Jones & Co., Cleveland........ ey 
Boiler Solvents— 

The Dearborn Drug & Chemical Co.......... 8 
Blowing Evgines— 

ae RR TI OB aici ccs cceenscennnonersooncsscoses 12 

Southwark Foundry & Machine Co......... 19 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

land......... eocecccee voccees 13 

Oranes and Derricks— 

Wm. Tod & Co.. Youngstewn 0... .......... 18 

Southwark Foundry & Machine Co......... 19 
Chain Belting— 

Jeffrey Mfg. Co., Columbus 0................+. 14 
Carpet Cleaning & Laundry Machines _ 

W. H. LaFountaine, Cleveland, O............. 18 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O............::scseccsrseerees 16 
Cupolas— 

Victor Colliau, Detroit, Mich................. 12 


Corrugated Steel— 

*Cincinnati Corrugating Co., Piqua, O..... — 
Drilling Machines— 

Universal Radial Drill Co,, Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Desks— 


Cleveland Desk Co., Cleveland.................. 13 
Slevators— 

L. 8. Graves & Co., Rochester, N. Y......00. 15 
Eixplosives— 

Hercules Powder Co., Cleveland 18 





Blectrical Manufactures— 


d Electrical Mfg. Co., Gavetand _ 
Central Thomson-Houston Co......... 
Edison General Electrical Co., N. Y... 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Il 








Engravers and Electrotypers— 
Keclipse Electrotype & Engraving Co., 
Union Electrotype Foundry, Cleveland.... 14 

Engines (Steam) 

*Chandler & Taylor Co., Indianapolis, Ind. 12 








Wm Tod & Co., Youngstown, O......... aueieee 
E. H. Jones & Co., Cleveland.......... 

Buckeye Engine Co., STL: SR 20 
Skinner Engine Co., Erie, ai atin 19 


Westinghouse Machine Co., Raeeearee.., 19 














Ball & Wood Co., Elizabeth, N. J............. 19 
Southwark Foundry & Machine Co., 
Philadelphia, Pa........000..sssessseseserseeseeesees 19 
*The Leftel Water Wheel & Engine Co...... 1I 
Cg SES 19 
Totten & Hogg, Pittsburgh, Pa............... II 
Webster, Camp, & Lane Machine Co......... 14 
@ngines (Gas)— 
Schlelcaer Gcnumm. & Co., Philadelphia, 
va. and Chicago, Il 18 
Van Dusen Gas Sas hagine Co., Cincinnati, 
o 17 
Engineers and Contractors— 
EB. H. Jones & Co., Cleveland..............sesss 18 
ee IE, WR OIININIT a5... cscchoncsece conseessscacsesoee 16 
Bjectors— 
James Jenks, Detroit, Mich 12 
Files, Makers of— 
olds Bros., Columbus, O + 20 
H. Gough, Cleveland..... 16 
Par kin & Bosworth Co., Clevel nd 20 


Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 

Thos. D. West. Foundry Co., Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Spicer Mtg. Co, New Philadelphia, O...... 12 


Furnace Feeders— 


Brightman Stoker Co., Cleveland............. 15 
For Sale, Wants, etc.— 

Ae FRE TEN CO ici esccsecesices cccseseccecevecess 12 
Galvanizers. 

*H, H. Hodell, Cleveland 12 





Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 





14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York.................. oo 37 
Graphite Paint— 

Tos. Dixon Crucible Co., Jersey City.......... 12 


Granulated Raw Bone— 

The Rogers & Hubbard Co., Middletown. 12 
deating Apparatus— 

W. H. LaFountaine, Cleveland, O............. 18 
Heaters and Purifiers— 

— «" Bierce ner atid Co., 


we Jones & Co., Cleveland... ....00-s..ceeeeee 





Sangers— 

W. BH. LaFountaine. — ee 18 

Geo, Place, New York, N. Yices...cccseeeceeees 19 
Hammers (Powe r)— 

Hackney Hammer Co., Cleveland............. 10 
Harness Specialties— 

Buffalo Specialty Co., Buffalo, N. Y.......... 17 
Insurance Companies— 

Hartford Steam Boiler Co................ccccsee. 16 
Investmen ts— 

AR RS Tam eee 12 


“Muskegon Improvement Co................0008. — 

Iron and Steel Roofing— 
| be Iron & Steel Roofing Co., Niles, O... 19 
bridge Iron Roofing ., Cambridge, 19 


Ohio. evsibeese 19 
Garry Iron a Co.; Cleveland .......00.. 19 





*Ber Mfg. Co __ | easier — 
Eberts Bros., Detroit, a an 20 
Raunebers Roofing Co., Canton, O........... 19 


*The Long Steel and Iron Roofing and 
oe Co., Indinapolis................. _ 
H. Eller® Co., Canton, ae sites 
an Burton & Co., Detroit, Mich... - 14 
Holton Iron Roofing Co , New Lisbon, °.. 19 
}Heberling Metal Roofing Co., Havana Ill. — 
fron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 13 
Oglebay, Nor Norton & Co., Cleveland... es 


Gonait Fuller Co., Cleveland, O.... 


Cleveland Iron Mining Co., Cleveland. 
Injectors— 

Penberthy Injector Co.. Detroit, Mich...... 20 

*Garfield Injector Co., Wadsworth, O........ — 
Lathes— 


H.L Shepard, Cincinnati. O............. 
Parkin eB Bosworth Co., Gites” 

















Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 
Wiete, camp & Lane Machine oN 
ecopeland. & Bacon. New York.......... eceecee a 
Jas. H. Lancaster, New York............. wocccce IF 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Akron, O. 





ose 86 

Toledo Machine & Tool Co., Toledo, : aan 18 

Spicer Mig. Co., New Philadelphia, O eiaoeies 12 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Co., Cleveland...... 16 &20 

Garvin Machine Co., New York........ eccenseee ES 
Metal Ceilings— 

Fred F. Bischoff. Chicago, I11.................... 12 
Merchandise Brokers— 

lL. H. Oldfield, Wichita, Kan...................... 12 
Metallic Shingles— 

Be eR TEN on .cvceceockonse coasgabasoudoeesas 14 
Metallic Roofing— 

*Stan Alumin Co., Canton, O..............ss0000 12 


Patents— 
*Munn & Co., New. York.............00-.- sees 
We ae Fitzgearld, Washington, D. ” peed 
Pumps (Steam)— 








BE. H. Jones & Co., Ctavetondl 18 

Deming Co.. “Salem, BE EE IY aieons 18 

Southwark Jenadt & Machine Co......... 19 
Paint— 

Iron Clad Paint Co. , Cleveland, O.....0000 eoccee 12 

Akron Chemical Co. ., Akron. haar ecceccee 15 

Jos. Dixon Crucible Co., Jersey City......... 12 


Perforated Sheet Metal— 


Begringwee & King Porhaeting Me. 


Alichions Po Perforated Metal Co., "Chicago. = 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... 12 
Power Hammer— 
Hackney Hammer Co... 


socereesepeoccsescccesss ZO 
Powder Mining Mac binery— 





BRNO TOGIEIET CD. ecccccacececcceccssescscecocesnes: BD 
BRailroads— 

Time Tables, Etc 17 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
an 





Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York.............escsees IJ 
Totten & Hogg, Pittsburgh, Pa.. auaceaeueces II 
Rubber Goods— 

Fuller Bros., Cleveland.......... pun casiahabmanwenee 15 
Rolls and Pinions— 


Totten & Hogg Iron & Steel Foundry Co., 


INI, WR sas oa.ckahcn cas devchecpccyekeneceebsane II 
Sa ws— 
Peter Gerlach & Co., Cleveland..........0c0+0+° 13 
Shafting— 


*Brightmanp Machine oo, ovdant.. eeccesee — 
Geo. Place, New York, ecooe ID 
Steam Boiler +e Al 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 16 
Steel Stamps and Stencils— 
. H. Fleharty & Co., Cleveland. 
. A. Sackman, Cleveland, O..... 
Jas. Murdock Jr., Cincinnati, O... 
Sheet Iron— 








Cleveland Rolling Mill Co., Cleveland....1 ao 
Cambridge Iron & Steel Co.,Cambridge, 
Steel Castings— 


Chester Steel Casting Co., Philadelphia, 





I 
Steel Rails, Blooms and Billets— 4 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stokers— 


Brightman Stoker Co., Cleveland............. 15 
Steel Laths— 
Bostwick Steel Lath Co., Niles, O............ 16 


Steam & Hot Water Heating— 

N. Y. Central Iron Works, Geneva, N. Y.. 12 
Twist Drilis— 

Cleveland Twist Drill Co., Cleveland......... 20 





*Warren Webster & coe So. Philadciphia, Pa * 


Graham Twist Drill Co., Detroit, Mich..,,, 20 





Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 


Time Registers— 

The Automatic Time Stamp and Register 

Cg UM, BBR BR ocviesccescnicccocschiccntrinnccoes 14 

Ventilating Fans— 

W. H. LaFountaine, Cleveland, O............. 18 

E. H. Jones & Co., Cleveland........scceceeees 18 
Water Gas Farnaces— 

W. 8S. Hutchinson, Chicago, I11.................. 20 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O... 16 
Wood-Working Machinery— 


*(ndiana Machine Work, - Wayne, Ind 12 
Geo. Place, New York, N.Y 





Frank & Co., Buffalo, N.Y sn 18 

The Egan Co., Cincinnati, Oo... noe 35 
Wire Goods— 

*F. Powell & Co., Toledo, O........ccccecersseeeees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 17 
Well Sinking Machinery— 

American Well Works, Aurora, I11.......... 20 
Washers— 

Milton Mfg. Co., Milton, Pa......... asbbesubeonss 12 








BOSTWICK PATENT. 


FIRE 


PROOF 


STEEL LATH 





A great saving in mortar, aa and labor 
Write for Catalogue and Sam 
THE BOSTWICK STEEL ATH co., 
38 Park Row, New York City. Niles, 0 
Mention this Paper. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave 
Pittsburgh, Pa. 





Keep a Record of Your Insurance 


By orde ring one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co. 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 





HEMIST—A chemist wants position in 
iron or steel works, or at ore mines, 
Address L,. P. N., Iron Trade Review. 








CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Bolt and Nat Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, M Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 


OM tacturers D ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Steel 
re. 








Machinists’ Supplies. 
pax & BOSWORTH, 9 and 11 So. Wate 
8t., dealers in Stnnedbseurere’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 
RTY, J. H. &CO., Rubber Stamps, 


LEHA 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


WW eEE: ,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 
































SHEPARD’S NEW Vv $60 
Foot Lathe 


pe =} & Power Lathes" 


Cap Lathes. $1.25 


etc. Lathes on 
Lathes on payment. 
Send for catalogue eof Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


INDUSTRY FILE WORKS, 
A. & H. Geugh, Preps., 
Manufacturers of 
Files % Rasps, 


Equal to the Best English 
File. 








OLD FILES RE-OCUT. 


All Kinds of Job Grinding. 


OrFiIck & WorKS, 


48 COLUMBUS ST., 


CLEVELAND ,O 
Cc.GOUGH Manager. 
Mention this paper. 


JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS 
NAME PLATES, 


BoTIMBe 


& TOOL ROOM 


cEEorKes. 
52 Longworth St, Cincinnati, 0 


UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


ome PRICES$450 2° UPWARD 
- pf UNIVERSAL RADIAL DRILL C0 


CINCINNAT 


















WITH BURGLAR 
AKENED ME.AND 


THE NOISE? 
} | AM READY FOR HIM! 


Tens of thousands of these blinds are in use. 
Agents wanted ; Send 4-cent stamp for an 80- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 





69 Beaver St., WOOSTER 0., U, S, A 
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For Sale 


PA 


Elastic Rotary-Blow Riveting Machine. 


Bi 


TENTEE: 





4G. 
































GAS & 





PATENTEES AND MANUFACTURERS. 
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The “ Lancaster” Rock Breaker and Ore Crusher 





i 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


Ta 
Pr \ 








Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster ” Crushers are also made in “Sections” for easy trans- 

rtation in mountainous regions. May be mounted on wheels, worked by 
bend, horse gear and steam or other power, and also fitted with Ro 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, ore. sand, hard pan 


ores, rock phosphates and fire-clay from their beds an 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
holsters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
4 Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


ples are made o 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE .CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S&S. A. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


m& Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
garetqulare tree by mail 
Mention this paper. 


2. _VAN DUZEN 
GASOLINE ENGINE CO. Cincinnati, 0. 





——_ 








RAPID 
HARNESS - MENDERS. 


ai 


Just Drive ’Em In and CLINCH ’Em. 


i NO TOOLS REQUIRED. . 





The Quickest, Strongest and Cheapest way to mend 


your harness or any strap. 


Ever one who owns a HORSE NEEDS a box. 
Only Cost 25c for One Gross; 


For Sale by Grocery and Hardware Stores or send to 


BUFFALO SPECIALTY MFG. CO., 
BUFFALO, N. Y. 





Elastic Rotary-Blow Riveting Machine. 





JOHN ADT & SON, 


NEW HAVEN, OONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 
Biveting Machines, 





Foot Presses, 
Sprue Cutters, Etc. 


Wheeling & Lake rie Railway. 


THE NEW THROUCH LINE 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


= — 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram, 


Tas. M. Hatt, 
Traffic Manager. Gen’l Pass. Agent. 








TRAVELERS’ RECISTER. 
Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
N. Y. & Pitts. Rxpress....... tss8am 25am 
Fast N. Y..& Pitts. Express*io 55 a m copm 
— ACCOMIMO.....00 . qoam 
a EXpres®.......0+0 25pm 

Youn, | o5 am 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 430pm 
eg Express............ geen I1riopm 
New York Express............. OO PM .nrecseceseres 

*Daily. {Daily, except Sunday. {Daily ex- 
cept Monday. 

Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:50 a. mi., §:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
\—6:50 &. M., II:10 @. M., 1:30 P. M., 3:00 
P. M., 4:40 p. m., 45:45 Pp. m., 6:20 p. m. 10:35 p. 
Newburgh—6:15 a. m.., 6:50 &. m., II:10 &. m., 1.30 
P. M1., 3:00 P. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
M., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton—10:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:30 8. M., 2:35 Pp. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 &.m1., 10:30 &.M., 1:05 p. 
™., 2:35 R: M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 &. m., "8:10 a. m., 
10:08. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. M., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... *725am *%64opm 
Marietta Express............... tir1isam {235pm 


" ress.... *400 pm *1o 25a m 
See Ear ieee ae tf i1sam 
*Daily. tDaily, except Sunday. 
By IN. 





From COleveliand Union Station. 


PENNSYLVANIA . LINES. 


Cleveland & Pittsburgh R. R. 


Arrive. | Depart. 

For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil->d11 40am/| dt 4opm 
adelphia and New York. 635pmidir opm 








Wellsville, Wheeling | "Z30P™) 7 458m 

° 35Ppm| Iospm 

and Metimre, fh on csccsssceeses *I11 10 pm 
Alliance Accom............. 1o1oam) 325pm 
Ravenna Accom............. 825am! 5 00pm 





& Daily. *Excepvt Saturdav. Other trains 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernoneePan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Sa. me. 
Vernon umbus, Xe- 

? ; dv7ooam| S8coam 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 54° pmid 800 pm 
olis, St. Louis, and all 
ints in the South and 
uthwest 

For Cu howe Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyaho Falls, 
Akron, Orrville, Chica- 
go, an all points in the 
est and Northwest. 


Arrive. | Depart. 


1230pm| rospm 


8c00am 
3235pm 








a Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 

13 res shorter seTweeN 19 
Fort Wayne and Indianapolis, 
Than any other Route. 

D2 mies sworter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
ae § West North and South> 


GEO. W. SAU W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, END. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 














FAST TIME. NO DELAYS. 
“ For scen picturesque and varied, 
Through leys green, ’mong mountains ser- 


The le’s favorite route I ween, (ri 
The P. & L. EK. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
BR. HoLBroox CLarx, 
Gen’! Supt., G.P.& T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprxson, Receiver, Juo. J. ARCHER, 
Columbus,O, Gep’l Pass. Agt 





—TRE=— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta te 


Washington, D. 0., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 


rates will be furnished any agent of the 
Popular C. M. ~~ oe 
A.T. WrKoFrr, K. RICHARDS, 


Ww 
Pres. and Gen. Mgr G.P.&T. A. 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
caren. Washington and 
= more & the South: 
eas 





New Central Depot So. Water St. and Viaduct 












ne = 2 Y re Pit Express. fei 
0. 72, New Yor tts. ...* 10a m 
No. 70, Pittsburgh Accomt...............++ *II 258m 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
No. 74, Youngst’n Ex..........ccsssssseessees tdoopm 
No. 68, New York & Pitts. Ex............ Ilcopm 
Arrive. 
No. 61, N. ¥. & Pittsburgh Express...} 5 15am 
No. 71, Youngstown Accomn..............+ 715am 
No. 65, New York & Pitts. Lim........... *ossam 
No. 67, Pittsburgh Accom........... --*12 30 Dm 
No. 73, Leavittsburgh Local..... *210pm 
No. 63, New York & Pitts. Ex.. *6s50pm 
No, 75, Mantua Accom............. --* 720pm 
No. 69, Youngstown Express............. T9giopm 


*Daily. tDaily, except Sunday. 

Baggage checked through toall points Kast. 

Through tickets and information regarding 
the route can be obtained at office, 141 Su 01 
street, and at Depot N. Y., P. & O. Railroad, 
South Water streets and Viaduct, Cleveland. 
A. M. TuckErR, Gen. Mang., Cleveland, O. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 





LECT ROTYPE 


Beek NCRAVING CO. 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co., 

Ww. S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 
Cleveland Saw Mill & Lumber Co. 


Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. 





The Peter idan, a 
Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 





=. 22. JONES cd CO.. 


ENCINEERS «> CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete, Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 


FOR HOT BLAST HEATING, 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


: Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. nd for circulars and prices. 


St. Clair and Washineton Streets. 


Mention this paper. 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Ehiladelphia. 


*? | Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos 


SIZES: 1, 2,4, 7, 10,15, 26 AND 50 HORSE-POWER 





WA7. EX. LuakF"ountaine, 


— ‘*) maNUFACTURER OF 
VENTILATING FANS AND BLOWERS, HANGERS, 
\ Carpet ee wedks ama and other 


1335 Lexington Ave... = CLEVELAND, O. 


PRESSES, DROP PRESSES, DIES, 


TOLEDO, O 








THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 
Adapted for BoiLER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
: CYLINDERS and WorkKING Heaps for 

, a FACTORIES, MILs and FURNACES. 
HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 
Send for illustrated catalogue and price list. Mention this paper. 


BoihERS._ 








“S Mation ING. Ro (LER: WoRKS: 9 
SS? USES, BLAST ae 
pipet pchenth ef 


Epo oF "ROLLING MILL WORK. 


WMB. POLLOCK * & CO.YOUNGS TOWN, 0. 


FRANK & CO., milly. 
i eee 

LANERS, BJOULDERS, TENONERS @gORTISER 
BAND SAWS, SCROLL SAWS, SAW TABLES, BENCHES. 


















Gtump before a blast. | Fragments after a blast. 


AE STRONGEST and SAFEST EXPLOSIVE 


mown to the Arts. 


= POWDER, FUSE, CAPS, 





—_ Electric Mining Goods, 
onan cae. ABD ALL TOOLS FOR STUMP BLASTING, 
THE GREAT STUMP AND BOCK ALE BY THE 


HERCULES. Pow DER COMPANY, 
40 Prospect Street, Cleveland, Chie. 


Je_We WILLARD, Managere{ 


ANNIHILATOR, 














Tri 

























er @ blast. 


OSWVE 


\PS, 
Od ss 


NY, 
nd, Ohie, 


ageres 
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THE BALL *& WOOD CO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines. 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Electric Lighting Plants, 


Compound Engines, for Electric Railway Plants, 


Triple Expansion Engines, Manufacturing Engines, 


And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST., N. Y. 





- MACHIN ERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co., Philadel- 
phia, and Eastern 
Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 






















A FEW RAILROAD USERS: 









Engines. Horse-powers. 
Ashland Coal & Iron Railroad Co.............cceeeeeeeee eeeee 1 60 
Baltimore & Ohio RMaUrodad' Co. .scccevcccccccccccscccs. coscecese 6 190 
Boston & Albany Railroad Co .........cccccccccccscccccccsccccs 2 130 
Camden & Atlantic Railway Co............cccccccece-cccssceecs 3 75 
Central Railway of New Jersey.............cccccseccceccess cece ea 275 
CSCO Ge TN NETS OO onc coc snnccccccaccecaccocnccocccnccs 2 30 
Chicago, Burlington & Quincy Railroad Co..............--.. 3 175 
Chicago, Milwaukee & St. Paul Railroad Co................. 5 100 
Chicago, Rock Island & Pacific Railroad Co.................. co 170 
Colorado Midland Railway Co...............-.cccccccsccccccece 1 25 
Denver & Rio Grande Western Railroad Co.... ............ 3 75 
East Tennessee, Virginia & Georgia Railroad Co............ 38 325 
George’s Creek & Cumberland Railroad Co ...............00 2 50 
Grand Trunk Railway Co. of Canada............... ssceseeees 12 500 
Gulf, Colorado & Santa Fe Railway Co...................ee0e. 3 135 
Kansas City, Wyandotte & Northwestern Railway Co..... 2 55 
Newport News & Mississippi Valley Co................... 6. 2 200 
New York Central & Hudson River Railroad Co............ 4 125 
New York, Lake Erie & Western Railroad Co .............. 2 140 
New York, West Shore & Buffalo Railroad Co .............. 16) 340 
wortheran Pacific Baliroad Oo... 5. 6.cccccveccnsvcocccessvcvens 2 45 
Pennsylvania & Northwestern Railroad Co.................. 1 25 
DT OTIR: TRAP OREL TIO, . oo 0005s a0 nanncverecaoncsecweesesseees 51 2330 
Peoria & Pekin Union Railroad Co. Ce RR Ss Ts A BaD 2 1 55 
Philadelphia & Reading Railroad Co..................2...+: 7 G15 
Pittsburgh, Cincinnati, Chicago & St. Louis Railway Co.. 2 20 
St. Louis & San Francisco Railway Co ...........--++002.s+ees 3 260 
SS OOS RR Se oe ee er ee 1 10 
Wabash, St. Louis & Pacific Railroad Co.............ssese08- + 60 
Washington & Georgetown Railway Co..............-...0++: 1 15 
Many foreign railroads unreported. 



































OVER A5OO IN USE. 


MANUFACTURERS OF 


en i AUTOMATIC, STATIONARY & PORTABLE 


| ENGINES BOILERS. 


SEND FOR CATALOGUE. 








SOUTHWARK FOUNDRY & MACHINE GO., Philadelphia, Pa. 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 





nr 
Pe 





GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 

Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@"Send forCircular and Price List No. A 


GARRY-S 
CORRUGATED 


Q3dWIY¥D 
SAYYVS 








THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron moeene, and Siding, Beaded Iron Sidin ng oa6 Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 








OLTON FRON ROOFING 
CEILING &c. 


ROOFING WwW LISBON 
' Ee 7°) 
SIDING, lect WANTED EVERYWHERE. 








Manufacturers of 


aang 3 Rolled, Crimped 
et kook rrugated and Bead- 
ed Roofing, Siding and Ceil 


ing. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 












—MANUFACTURERS OF— 


Steel Roorineg’d, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TRO GHS, etc. 


WRITE US FOR PRICES. 


Agents Wanted. éddress OFFICE NO. 223, CANTON, 0 









All my Iron 
and Steel is re 
rolled and bo 
annealed, well 

ainted on 
oth side 
with the Best 








SYKES’ 


IMPROVED 
t Roof in 
the World. 
uitable for ell 
classes of 
buildings. 
Easy put on. oe Oi 

oy me ZrROoOnNwW & ST wT, ROooFrITa oo., 
at Sor Cisontar ond Frise List, NILES, O., and CHICAGO. ILL. 


an4 mention this paver 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


5 l E E L this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
WORKS: } OFFICB 
CHESTER, PA. 5407 LIBRARY ST., PHIADELPHIA, PA, 






















FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 








Se cence eae 









































Sep wena “xtra «eat tee 
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STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER, 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 





NEW TATE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result ot 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
wes Economy in Steam Consumption and Supe- 
= rior regulation a Self-contained 
= Automatic Cut-o nes 12 to 200 H. P. for 
riving Dynamo ack nes a Specialty. Tllus= 
rated Circulars, with various a as tO 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. ¥; 

W. N. ROBINSON, 1654 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


6 Washinetonsst., Chicago. 





performance, free by mail. Address 











W. S. HUTOHINSON. 





OLD 


we )60°CLEVELAND TWIST DRILL CO., (g01 





sm ron cauoooe, Cop, Lake & Kirtland Sts., Cleveland, 0, same ror nso 








RBLIABLD 
; , LIGHTNING WELL- SIARING 
ny MACHINERY MANUFACTURER 
i \' tga hore 3 Tools, yo 47 
L\* Wind Mills, Fonee’ item clopedia, 1, 
engravings, Earthie 's Strata, Determé 
‘ 7. Sates quality water; Weeks, 25¢, 


Well W 


Genera! Office 
AURORA, 


Works and 











The EXart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Jj. WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, IIL, or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPEcIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH PornTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








PENBERN Tay 


AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
. Sent on 30 days’ trial. 


PENBERTHY INJECTOR COMPANY. 


Manufacturers, 


DETROIT, ~ MICH. 
Cc. H. PRESLEY, Agent, Cleveland, O. 


AGENTS FOR THE GARVIN MACHINE CO. 
And have in stock 


SCREW MACHINES, TURRET LATHES, HAND LATHES UNIVER- 
SAL M!ILLING MACHINES, PLAIN MILLERS TAPPING MACHINES 
(MOUNTED AND HEADS), UNIVERSAL CUf®TER GRINDERS, ETC 


THE PARKIN & BOSWORTH CO., °* W's. 


CLEVELAND, 0. 











PRESSED WROVONT IRON OPEN TURN BUCKLES. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry astock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, OHnio. 





REYNOLDS BROS,, TOLEDO 
Hand Cut Files | WIRE & IRON WORKS 
188 & 196 H. Water St wideder 


COLUMBUS, OHIO. Wire and Iron Window Guards, 

Old Files Recut and Stable Fixtures, 
Warranted Superior to And Builders’ Wire and Iron Work of every 
any Machine Cut and Description. 


Lead Tempered bua| ¥F. POWELL & CO., 
list. TOLEDO, OHIO. 














Awarded the CRAND PRIZE at the Paris Exhibition. 


SEND FOR THis BODK = 


— 21 BOTHWELL ST» 
sie) SUSE: ~cubeow sco 


BR RANCH SS 


~~, 


a ttt 


| Seattle IN oom STATES, SCOTLAND, Pach GERMANY & AUSTRIA. : 








CRAHAM TWIST DRILL CO.,, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 


WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, pprorenties scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. Al! parts accessible. 


FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating en op (after receiving full information of 
every device in the market) we would be pleasod to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum" Exhaust Steam 
Economizer over all pressure, coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 
94 Pearl St., Boston, Mass. 


Enterprise Boiler Company, Y°Nesto"™ 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 















c ——_ — t sTaBtISHeD 1871 a “= : 
+? -EBERTS.BROS, 
a8 ~MANUFAGTURERS OF ai? 
an CORRUGATEDTRON ROOFING, S48 
fe ___ SIDING & CEILING. ee 
em OF FICEanp WORKS 19210198 HIGH ST.WEST (49 
é DETROIT. MICH. Pe 
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